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THITJI—Db =g Y INTar AWM, DR
% 39 dIf® URIAGT 2018—19 BT YHIRIT B 8T
o IR G &1 319d BT &1 7 | 39 &5 ¥ Ifx
Ul qbeiep! fApT 81 SITaT € <l I8 &4, Y Td
e YD &3 AU fIeITeT Y—HHT & 7edl I feeh AR
ISll, HH DIc AT & YD e Igqed WeR|
& G IR H IEEaH Bl B U TE s
T DAl © | AH3TII—D-ald Ysb NI FLIT,
GIBTR DI WITIAT 01 3, 1993 DI g ol 3R 1
A B IE AR, Y AR I Y &rF & Al
IR fRauR®I &g WH—Slcdraide Refcdl, Hifa
daeEl & 9 faRia Soarg Refa | qrrar
Bl B FYId Wenfieal &1 e, aemar
IO DI oI HIed THAIThAT qAT AR—FATA 3R
foar & forg qoradrgad dy arEll & oo @
fore wafda 21

W Ufdded § 4 98] IgHY™ 9 8 dIgd
fo oiffa aRASHTR @ siae & @y 79 fafe
BT B, Seelg-1d FellgdNl Harsi, JAfoid =
BT faR, AFY e f[de, A3y Ud 3=
AT AerRll, fawdfderedl & weu AR 9
Hare, e IR YT ST 747 & | H AR ST
ARl & W G B G ARAH 9 g9a
ST HRAT @rear g e FlRed wwRme &
q F BRIGATI DI B Y $HBT ooy T
21 H WX @ dedidl, eNe, faa e

It gives me immense pleasure in bringing out
the Annual Report 2018-19 of the ICAR-Central
Institute for Arid Horticulture, Bikaner. Owing
to their strength such as vast area, ample solar
radiation, low incidence of diseases and pests,
arid and semi-arid regions are bestowed with
potential to become the horticultural bowl
of India provided adequate technologies are
developed. Ever since its inception on 1% April
1993, ICAR-Central Institute for Arid Horticulture,
Bikaner is dedicated to serve the farmers and
stake holders of arid and semi arid region
by developing technologies, introduction of
genotypes of crops from iso-climatic conditions,
package and practices of arid horticultural
crops under adverse climatic condition with
limited resources, handling and value addition
technologies of the horticultural produce, and
development of quality planting materials for
the farmers, etc.

The present report highlights glimpses of 4
mega research projects and 8 externally funded
projects. New methodologies developed,
significant  advisory  services  provided,
dissemination of knowledge acquired, human
resource development, linkages cultivated/
nurtured with various ICAR institutes, SAUs and
other research organizations of India. | take this
opportunity to place on record my appreciation
to all the members of the Institute Research
Committee (IRC) who have discussed all the
activities at length and come out with well laid



HIRIBATIT TG ISR Bl M de & 30T
JNIF AnTe faar B

T WRAM § Y el @ g # &
Ped TEANT © forg #, wfa W v wRifHews,
YR DY e yRYe Sf. <1 H81UTH 6T gad
B TEISAT | MR Udhe HRal & | H, Inrarh
fas™ @ Su #weItees Sf U @, Rig iR Jerd
TEIeY®  (@rrar fagmE—1) &1 W ggg 9
IR & TBiM oFed geiid Ud HATATcH D
THI W B H FEANT Y b |
gRurfr 21 # 59 aiffe Rurd (2018—19) HAawfera
U4 gHrfed &= H of 91 S I, o IR U9
f4E, Sf U9 UA BoIa, Sf. I AR, Sl IaRM
IR &1 O Ul Ui &I I8 M=l B 3R
AT @ foy S\ Ui wer @b aRar §
SADBI HRICUGRUT AT M qh-id] AT &
forg st w7 1 ==, S TS, OiF QiR Sl Hora
yIfed & gRT FHTfad & Al IR1ET & A T |

fnukdt =g 2019, fHFR
Dated: May 2019, Bikaner

out plan of action within a definite time frame.
| also thank technical personnel, administrative,
finance and other staff of the Institute who
have put their lot of efforts to take policies and
programmes of the Institute forward.

| take this opportunity to place on record
my sincere thanks and deep sense of gratitude
to Dr. T. Mohapatra, Secretary, DARE and
Director General, ICAR for his constant support
in executing the mandate of the Institute. | also
express my gratitude to Dr. A. K. Singh, Deputy
Director General (Horticultural Science) and
to ADG (Hort.-l) for their critical remarks and
valuable suggestions.

This Annual Report is the culmination of
dedicated and sustained efforts by our scientists
and other staff of the institute. | wish to express
my sincere appreciation to Dr. B. D. Sharma,
Dr. R. S. Singh, Dr. S. M. Haldhar, Dr. Ramesh
Kumar, Dr. Chet Ram and Sh. P. P. Pareek for their
sincere and whole-hearted support in bringing
out the Annual Report (2018-19). The technical
support in terms of computerization/hindi
translation by Sh. Bhoj Raj Khatri, Sh. Sanjay
Patil and Sh. M.K. Jain is appreciated.

e
hah- ,y- Bkt
(P. L. Saroj)
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qeY AMARE JEed SR
A R

&

AHIII—DH YT, dIBFR & e o 4%
IR HEMUD, TERT H $HD U B¢ W dol I&T
H Y Bl & STaedl BT ARET fhar i <&
21 99 2018—19 & IRM I[ORM, HERTE AR
IR U< B 3Tl A A 11 S8 da
D, 9 IAGE B, 3 YIS 1A AR I, T
Sl 3R OHA & UdH—Ud SIacd Pl Shgl

far a7 | ORI © fBER J aRS! (orfore
VIeTEIBITeral) dT1 diel Ied SFHYGR Tha faar
AT | oATS IR H HHR JIT H, B 578 A
fey U R R A uRudm wa /e B
IITERET & w9 H 3.11 UfRd Aherar el | WoR
# T A5 UY B g THR (FeTEed/
U /w—2) & ®U # fafd fear war an) 38
Jells & #eg H yRuad BT & 3R w@rg 4 Ao ¢ |
gl T8 Hell DI HAT 18—20, el dofd 10 U4
BT AT & 1T 37 HUT /Us SUS gof BT AT |
AR S & HAlPbd B QR HBISITd
Yrofi—1, emguyd diell —2, eiguyd Uil —3,
Hramgued dioll —4 iR Aremgyed Aol —5 9
q Ui Tl B WY @, MRS, Jogd Seed
IR MR H GuIR & oy oo amfl & w9 |
TR IR AT | B |d H fFE OR TRa
(HUTsuae<]—4) B T & AgH A AR
far 7| 98 °9 BAF & WHI gd B arll
2 3R AT 99 H B < aren 21 gad ufda
IRA & Iui MmmRa aRRRRN # d8ar woeRo
T B AT 99 AMBHR & Bl (452.25 TTH) T
21 3BT ST A @F @ Y- IR,
IR, Fe+ AR USeR oW oI aftfd Icral
% T fbam ST € | I8 @ ARy & SR [ueid
PR—Seay Rafd & RME arfie SusT <1 4
[e™ © | URYFd Hell | I8 A HAIIaT G
et 2| auf JmeRa srf-yss Refa # a7 TR

EXECUTIVE SUMMARY

Plant Genetic Resources and Crop
Improvement

Fruits

A large number of germplasm of arid fruits
are being conserved at field gene bank of ICAR-
CIAH, Bikaner and its regional station at CHES,
Godhra. During 2018-19, 11 germplasm of
bael, 9 germplasm of guava, 3 germplasm of
acid lime and one germplasm of each lemon,
Manila tamarind and jamun were collected
from different parts of Gujarat, Maharashtra and
Uttar Pradesh. The thornless genotype of bordi
(Z. rutundifolia) was collected from Bikaner,
Rajasthan. In hybridization studies in Thai ber, a
total of 578 crosses were made and out of which
3.11% success got in form of retention of mature
fruits/stone. In date palm, one seedling plant was
marked elite type (CIAH/DP/S-2) which matured
in mid July and having sweet taste. The number
of berry per strand was 18-20; average weight 10
g with 37 kg/tree yield. During the evaluation of
pomegranate germplasm, five selections namely
CIAH PG-1, CIAH PG-2, CIAH PG-3, CIAH PG-4 and
CIAH PG-5 have been made for table, anardana,
rootstock purpose and as breeding material for
improvement of pomegranate. In wood apple,
Thar Gaurav (CHESW-4) variety released through
selection. It is precocious bearer having dense
canopy, and starts bearing in 4™ year. It has bigger
size fruit (452.25g) with better shelf life under
rain-fed conditions of western India. It is used as
table purpose and for value added products like
pickle, RTS, chutney and powder. It is drought
hardy and capable to give economic yield during
aberrant agro-climatic condition. Fruits emits
strong pleasing aroma at full maturity. It matures
in month of November and gives high yield
124.36 kg/plant in 12% year under rain-fed semi-
arid condition. The fruit is rich in pectin (1.76%)
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AR/ WIPHIIU-BYEd, e gfRkided 2018-19
P Ao # uRudadr R 31TaT ® 3iR 129 a9 # 124.
36 fHuT /O d% STd SUSl <l 8 | el Ufded
(176 ufem@) iR AIEH (el 18.13 iR
3R 9151, 24.38 Ufem), BRGRA (0.07 Ufem@),
e (1.73 wfaera), dfegrd (0.30 wfaerd) 3R
JreT (16.72fm) ARl & w9g 2

S ¥, Saed AIUastd —69 e & 3l
A UHH AT AT AT| I8 T b AR UDhdl © |
T SEfesh UTRRII®S! O &1 aui amenRa Rerfa
H 39 Well H 20.80 UL Ioi, 85.50 URrera T,
17.50° faRT EwAUs, 0.43 faerd SEReE 37w,
12.80 UfIeId Gl AT 3R 52.45 FAI™ /100
T fqeTfis 91 & fhar | s9ell S i
H HagTaci—10 BT IS Urdr AT | 39H
Al gfg, W 91 IR el wrRaTd g € | i
Ui 75.20 fHUT. Wer gt fham 1m | g a1 aRA
Aty AT & <ifaH A< o | Udd & IR Bl
H 5260 Ul el 3R 70.20° fdadr dvwgw
ol fhar TAT| aMwE W, ORA AR HERTE A
A I SIS UHA fBU MU S W U
STTsed H B eIl T & [ & A Bl DI
JMBHR T 300—350 IT. TP Sol fhdT AT
IR H Uhd fhU U Uh SHAUSR H Mo
JMBR ® SATEMIE ABaT o Bl & AT THDIA
el foard &1 T, &F A H megd =/E 9
3R BT Al @ P WY Gee-HIST WIe gad
o | MG H PRV A H, o8 3 wa 3R
T eEe @ I URWRE FAroE fBy U
IS goi—28 dfeld @1 Uh1 Ha # Ha iR
Wl BT ARA 3T | 3SR H, SiHICy ‘drodia
Al DI SRS UMIT TAT| 9 Bl Bl
IO 18.55—33.82 UTH, Hl URFY 3.36— 4.30 I,
A W@e & 91 <oaud 21.6° fdad gt foar
AT | ARSI ® U fIfed S1d SFHYGR ATarS]
Te—9 ¥ Well @ doi+ (13.90— 20.94 TTH) 3R TRRfer
(2.92— 3.44 |HN) & AT AT fBABIRTISAl BT
3T 1.48: 6.77: 0.63 ol [HAT AT |

gsail

AHATI—DH YA, dBFR & o d@ iR
HIUD, MORT H 39b SU g U dol vl |
Yh ATl Bl BHA & STATse! DI ARET0T [T

ST I 2| Ufdded o@Ef & dRM, Y afd
3TTafRres FATEHT (500 Tg) BT STl & B

and protein (pulp 18.13% and seed 24.38%),
phosphorous (0.07%), potassium (1.73%), calcium
(0.30%) and iron (16.72mg) content.

In jamun, germplasm CHES-69 was collected
from Ode, Anand. It ripens during June. It
recorded 20.80 g fruit weight, 85.50% pulp, 17.50
%Brix TSS, 0.43% titratable acidity, 12.80 % total
sugar and 52.45 mg/100 g vitamin C under rain-
fed conditions of hot semi-arid ecosystem. In
tamarind germplasm evaluation, CHEST-10 was
found promising. It has up right growth habit,
thick trunk and drooping branches. It recorded
75.20 kg fruit per plant. Peak period of ripening
was last week of March. It recorded 52.60% pulp
and 70.20° Brix TSS during ripening. In guava,
nine elite germplasm were collected from Gujarat
and Maharashtra. One of the guava genotypes,
has bigger fruit size of around 300-350 g with
slight pinkish pulp. One genotype collected from
Bhavnagar has round shaped fruit like Allahabad
Safeda with bright yellow peel colour, less number
of medium soft seeds and deep pink pulp with fine
TSS:acid blend. In hybridization studies in guava,
reciprocal crosses were made between Thai guava
and Purple guava. F1 progeny of CHESG-28 X Lalit
which was started flowering and fruit setting.
In fig, genotype ‘Beechhwal local’ was found
promising. It has fruit weight 18.55- 33.82 g, fruit
dia. 3.36- 4.30 cm, TSS 21.6°Brix with sweet taste.
Identified one promising genotype of lasoda L-9
having fruit weight (13.90- 20.94 g) and dia. (2.92-
3.44 cm) with average peel: pulp: stone ratio 1.48:
6.77:0.63.

Vegetables

A large number of germplasm of arid
vegetable crops are being conserved at gene
bank of ICAR-CIAH, Bikaner and CHES, Godhra.
During report period, regular monitoring of arid
vegetable genetic resources (500 lines) which
mainly consisted with desert melons (125),
non-desert melons (161), gourds (60), cluster
bean and beans (35) was done for their safe
conservation in genebank facilities. In addition,
germplasm of khejri, sehjan, ivy gourd and other
perennial crop-plants of vegetable significance

()



forg Side @1 gideneli § Fafdd srReror fear
T SR J& U A b &5 g (125),
3 HEAITd (161), TR (60), TRl AR
3T 99 (35) TS MM § | G e,
Wd & HeR H WOlSl, HeuM, $Hadl 3R Feoll
P AT IREARN BHA-U & SR BT Y
STRET AT TAT| 9 1994 & IRM UHA fHhy
T YUAUE-TH—1 3R YUaAvdl—di—1 dMd &l
<3l ARUS & TSl B EREd b forv R
A IR BT M7 &R 9= SgRefvl &1 fFor fan
AT | ATE, Yok | AR & UeiikT STIaed Teba
fhy MU WIRT H, UH ST pRICHES A
HA JHR SIS dIsU% 5—2—7 B UEA Dl
g | AISYH 5—2—7 ATHII el I dTell faeAl
99 3.92—4.14 —ART/TT. IRICHTS AN
g, @ g ¥ e dRICHITS AEEl (7.0-7.
2 —2 9EIL./91) 8| dRs ¥, 9 SHHaed I
HBMSTTH / AT / TAUATS / WS TS ol
—23,4,789 3R 10 ®all I UST@R 3fR IoTeRT
fayamett & forg smamoHe W Y| ARs H,
fafdgargel w9g &= |9 S8 wuUHd IOl b
MR R I & fafa= A & 35 S9sad U
for MU o | fAff= 9ifdd arTarE deT @ e
W SEd WYY / HYEsed / Yerdiarg /
ATAGUAINMZ S —1 Bl J8dR UM AT | 3AD 91§
B HH H e ARISvvd [/ HuEsed /
TS/ HITaSuRIsSii—11 3R Hemguvd /
HTaswd / UodiaTs /  HIUasuasssii—15 &l
TIgT 74T |

THER |, TUH —47 TP de—axicH 3
WRYR (FIT THR) T9 AR TAAIPR 8 RTdD]
qAid fbar M| g8 e g3aR Ypfd BT g,
YAG B BT goid o THT 110 TH, MHR H
TUCT M MHYD Ul T BT Bl & | Uy drer
UeaR 3.7 fheium 21 I8 ©d & Rafa & dga
ST IR @ foly AMel UfeRE 8 | Fger
H TP 980 BIC UBR @I, @ AR $I-1 7T
SYBR  (ATEYTE / WgEsed / Yerdiarg /
s uas—34) HI fof~ad far 1 8, o=+ dig
P AT HATS 1.26 Y., 26 Hedl, AIT Bl qol
86 UM, Bl dldls 44 T, I e, ST Hell
IR ST TEAl Bl 7, 3R U HegH SHals arell
T AR SR (emgyrd / Aeged /
UUdTg /  AIUasuHeSsS—40) Nrd  dier @

'g/ i g 1 e
ICAR-CIAH, ANNUAL REPORT 2018-19  *.% ——‘—,—é—-'-‘!
as gy @ A

were maintained in field repository. Two Indian
aloe native germplasm namely AHAB-S-1
and AHAB-B-1 collected during 1994 were re-
generated for maintenance and five accessions
were characterized. Thirty five germplasm of spine
guard were collected from Anand, Gujrat. In water
melon, a high carotenoid content germplasm YF
5-2-7 was identified. YF 5-2-7 is high in carotenoid
content (7.0-7.2 pg/g FW) in comparison to
popular red fleshed varieties which have 3.92-4.14
pg/g FW carotenoid content. In ivy gourd, seven
germplasmi.e. CIAH/CHES/LPY/CHESIG-2,3,4,7,8,9
and 10 were identified promising for fruit yield and
quality attributes. In spine gourd, 35 germplasm
were collected from different parts of the country
on the basis of their morphological characters
from diversity rich areas. Based on various desired
horticultural traits, CIAH/CHES/LPY/CHESSG-1
genotype was found superior followed by CIAH/
CHES/LPY/CHESSG-11  and  CIAH/CHES/LPY/
CHESSG-15.

In tomato, AM-47, a B-carotene rich (yellow
type) heat tolerant genotype was evaluated
for yield, quality and nutritional attributes. It is
semi determinate type, each fruit weight
about 110 g, attractive yellow colour fruits of
flat round in shape. Each plant yields 3.7 kg.
It is moderately resistance to TCLV disease
under field condition. In drumstick, an ultra
dwarf, drought tolerant purple colour genotype
(CIAH/CHES/LPY/CHESD-34) with 1.26 m plant
height, 26 pods, average fruit weight 86 g, fruit
length 44 cm, purple flower, purple pod and
purple shoot, and a medium dwarf drought
tolerant genotype (CIAH/CHES/LPY/CHESD-40)
with 2.61 m plant height, 244 pods, average fruit
weight 223 g, fruit length 45-48 cm, 9-10 seed per
pod, and TSS 9.3°Brix were identified as promising.
In Indian bean, five genotypes (CHESIB-01,
CHESIB-07, CHESIB-10, CHESIB-31 and CHESIB-50)
were found superior for growth, yield and pod
quality traits. In vegetable cowpea, the genotypes
like  CHESVC-01, CHESVC-10, CHESVC-15,
CHESVC-22 and CHESVC-45 were found
superior with respect to fresh number pods and
pod yield.

)
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SATS 2.61 HICR, 24.4 Boll, Boll &1 AT aor
223 UM, el DI oddls 4548 T4, 9—10 &Il
Uiy Well iR A 9.3t f9dT &I SMeo®
@ ©U H UEAHT AT | ARG 99 H, g S
TpR  (NTasuenEdl—o1, AUISTHSEI—-07,
Hvograensdi—10, Muasuwengdi-31 @R
Aoagugansgdi—50) e, Uear @R wel
U dTel A&l & oI d8aR Urg ¢ | g
Afear H, o T Bell IR Bl SUSl B
e H  AUEgUEdR-01,  AUASUHGRI—10,
ATAZTHIRIT—15, RELNCENSEI R3] ) 3R
WNUAZTAGRI—45 S SHAYBR J8aR UTY Y |

g9 2018—19 @& CRM, Td dRs—
TUAUASH /2015 /UH5 /01,  OTcidh—TUaUeTd—1
IR FEI-QUEMESH —1 B fABRIa gor
AT HAY: AR A0, IR SRV IR oaR &
% WY H AR B TS| Wolel H, Wd H 14 Id
T & SATUBRI BT AIRET0T fhar 3R =T —2
B JATHS eI AR AT fbe & A1y o
T | 39D IreATdT, gt menRa uRRerfaat # wore
JMETRA el SUTeH & H BT Afed s <2
BAA—UIEl BT AT A gfg AR STg—hde
@ forQ T a7 | hedds! (TUuand—s2: 73 fd),
PN (TUaD—119: 81 fhun), e dRg (@R
amfuer: 8.4 fbuT), TARWell (R ATGdl: 292 fdbT),
It (AR BRUT: 42 fHun), 79 (@R fod: 4.0
) SR o= g=h |loral & Baal § dial BT
Icares fhar Tar | fel ety Afsrai &1 fahw
A T 500 fheRmA Heonl di9T Iated faar
T SR 1000 AT St el @1 faaRa
T 7| 99 2018—19 & TR AR (IR FHol)
BT 35 fhUT, RISl (QUasey / dIIR —40) Bl
550 fodT. 3R AART (AR ATUH) BT 1.60 fhArum™
SIUHTS 9ol IaTed fdhar iR foasl & 9 9=
AT TihY (Al B¥el) @ TAIRT| 3R emssal
T & Fared @ foly HHeT: IR Bl IR AR
Naer feet @ 99 H4fd a1 iy |

A q9eH 3R 9 A

3TeRT—3terT arae Rerfodl # @d gy @R
P BATH fHFE & WRETHUT W USH drel YT
BT regyd fear war| uRemAl & udr @ern &
Ifthorex @ gRRfR # FUSId WRET & SUART
I 70 YRS B 99| HE B AYAE U HUBI

During 2018-19, developed breeding material
of sponge gourd-AHSG/2015/F,/01, palak-AHLP-1
andivy gourd-AHIG-1 werereleased asThar Tapish,
Thar Hariparna and Thar Sundari, respectively.
In khejri, 14 elite genotypes were maintained in
field and variety Thar Shobha was compared with
Selection-2. Besides, seedlings of native crop-
plants including phog was studied for annual
growth and bio-mass harvest with khejri based
crop production site under rainfed conditions.
Seed was produced of snap melon (AHS-82 : 73
kg), kachri (AHK-119 : 81 kg), sponge gourd (Thar
Tapish : 8.4 kg), cluster bean (Thar Bhadavi : 292
kg), palak (Thar Hariparna : 42 kg), brinjal (Thar
Rachit : 4.0 kg) and other arid vegetable crop
varieties. About 500 kg seed of varieties of arid
vegetables was produced and distributed to more
than 1000 beneficiaries. Produced 35 kg TFL seed
of ridge gourd (Thar Karni), 5.50 kg of watermelon
(AHW/BR-40) and 1.60 kg of mateera (Thar Manak)
during 2018-19 and sold among farmers. Supplied
the seed of Thar Karni and Thar Sheetal to AICRP
(Vegetable Crops) to conduct AVT | and IET trials,
respectively.

Crop Management and Agro-techniques

The effect of pollen stored under different
temperature conditions was carried out in date
palm cv. Halawy. The results showed that pollen
stored under refrigerator conditions can be used
for pollination with fruit set 70%. The fruit set
was lowest (53%) under pollen stored at room
temperature. Under fresh pollen, 89% fruit set
was observed. The pollen grains can be stored
under proper storage (Refrigerator at 4-5 degree
temp.) and used for pollination in next season.
Standardized seed germination methods for
Thar Harsha and found that seed without wing
kept in between paper (rolled towel method-
BP) produce healthy and vigorous seedling with
highest germination (66 %) followed by seed with
wing-BP (48 %) while, the lowest germination (22
%) was found in seed without wing-TP followed
by seed with wing-TP (42 %) with poor seedling
growth.
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In aonla frost management, aonla plants
were sprayed with different concentrations of
salicylic acid and hydrogen peroxide during onset
of frost. The observation on antioxidant defense
different H,O, spraying
conditions indicates that onset of frost pre-
spraying with100mM H,O, might be an effective
frost management strategy in aonla to some
extent. In bael, special horticultural phenomenon
such as cauliflory, metaxenia and vivipary were
observed. Bael tree produced fruits from the
main trunk to one year old shoots. The source of
pollen exerted direct influence on the size, shape
and styler end cavity of fruit, seed and quality
of fruit. An unusual occurrence of vivipary was
also observed in one of the bael germplasm. The
cavity formed in fruit pulp were full of amber or
honey coloured viscous, very sticky or glutinous
(mucilage), translucent pulp, which is slightly
sweet and feebly aromatic. In pruning studies in
mango cv. Kesar, maximum fruit yield (42.20 kg/
plant), TSS (20.20 °Brix) was also recorded in 3.5
m plant height + 25% annual growth extension
while fruit yield was recorded minimum in
control (27.40kg/plant). In bael for management
of fruit drop and sunscald, the minimum fruit
drop (94.23%) and sun scald (19.52%) and the
highest fruit retention (3.45%) were recorded
with grass mulch + NAA (15ppm) + course cotton
cloth followed by grass mulch + NAA (15ppm)
+ ascorbic acid (96.54, 24.50 and 3.03%) under
rainfed semi-arid conditions of western India.
Evaluation of cluster bean varieties under hot
arid conditions revealed that pod length and
diameter varied from 3.77-10.5 cm and 5.20-6.63
cm, respectively. Plant height at maturity ranged
from 52.34-108.26 cm among the varieties.
Based on overall performance variety ‘Thar
Bhadavi’ was found best for cultivation under hot
arid conditions.

metabolites under
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Improvement of canopy framework in
kagzi lime through in-situ double shoot bud-
grafting showed that the plant height, canopy
spread, canopy volume and number of primary,
secondary and tertiary branches were observed
maximum on double shoot bud-grafted plants as
compared to single bud-grafting. The chlorophyll
a, b and total chl and, total carotenoids were
observed maximum in double shoot bud-grafted
plants as compared to single shoot bud-grafted
plants. The Fv/Fm ratio was observed high in the
single shoot bud-grafted plants (0.872) while
it was low in double shoot bud-grafted plants
(0.786). Introduction and evaluation of new
inter specific hybrid of mandarin cv. Fremont on
different rootstocks under hot arid region showed
that the Pectinifera rootstocks were found most
dwarfing, compatibility index, technology index
and fruit quality parameters like juice percentage,
total soluble solid, ascorbic acid, ripening index
and organoleptic score etc as compared to Rough
lemon, Kharna Khatta and Troyer rootstocks. In
performance evaluation of sweet orange varieties
in arid region of western Rajasthan, Satgudi was
found significantly superior performer variety as
compared to other varieties.

In low tunnel cultivation of long melon
for early and off-season production showed
that sowing on 20" December with polythene
covering recorded the highest yield and fruiting
duration followed by the sowing on same date
with non-woven cloth covering. An advancement
of 30 days was recorded with first two dates of
sowing as compared to normal season which
fetches higher price in the market.

In production system management in ber
under hot arid ecosystem, ber varieties (Gola,
Thai, Goma Kirti & Thar Sevika) were significantly
influenced by different training systems (Y shape,
espalier, telephone & control) with growth and
yield parameters. Fruit yield plant? was recorded
maximum (23.25 kg) in Gola followed by Goma
Kirti (20.75 kg) and Thai (19.0 kg) while, training
system espalier was better in variety Gola and
Goma Kirti and Y shape in Thai and Thar Sevika.
Thai ber variety was evaluated at different
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spacings (6 x6 m 6x3 & 3x3m) and preliminary
data of growth and fruit yield were explicated that
the closer spacing (3x3 m) plantation recorded
maximum plant height (1.98 m) and least stem
diameter (3.79 cm) as well as plant spread (2.40 m
EW & 2.41 m NS) over wider spacings while, same
spacing i.e. 3x3 m also recorded minimum yield
plant™ (9.0 kg) but higherinyield plot™ (81 kg from
144 sq.m area).

Crop  Physiology, and

Biotechnology

A total of 10 germplasm of Khirni were
collected from CHES, Godhra and molecular
characterization was carried out using RAPD
markers. The results demonstrated that accession
CHESK 5 was distantly related to all others. The
remaining accessions can be grouped into two
major groups. The first group comprises of 3
accessions viz. CHESK 1, CHESK 9 and CHESK 10.
All others fall in second group. In tamarind, 11
varieties were molecularly characterized using
11 RAPD markers. A wide genetic diversity was
recorded in the varieties/ accessions studied in
present study. The Red type of tamarind was
distantly related to all other varieties/ accessions.
Ajanta, Pratisthan PKM 1 and T263 showed
closed affinity. Other varieties showed distant
relationship among themselves. In order to reveal
phylogenetic relationship in citrus cultivars,
nineteen cultivar of citrus including sweet
orange, mandarin, grapefruit and their inter-
specific hybrids were molecularly characterized
using neutral (RAPD and ISSR) and functional
(ScoT and CBDP) markers. Based on the clustering
analysis using UPGMA and Jaccard’s similarity
coefficient, the citrus cultivars classified into four
groups. Furthermore, the population structure
analysis of citrus cultivars revealed different
population by individual marker analysis. In tissue
cultured date palm evaluation, plant heights
in cvs Halawy and Khalas were recorded 56.57
and 60.88 cm, respectively. Number of fully
expanded leaves in both the cultivars was varied
from 4-9 and 6-11, respectively. Average plant
spread (NS and EW) in cultivar Halawy was noted

Biochemistry
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60.86 and 61.43 cm while in Khalas 55.13 and
60.25 cm.

Seasonal changes in accumulation of
antioxidant defense metabolites was estimated
in khejri (Wild and Thar Shobha), Aonla (NA-7 &
Chakaiya) and salvadora leaves from January to
December. A significant difference was observed
in antioxidant metabolite accumulation (total
phenol, flavonoids and antioxidant activity) in all
plants studied during different months but the
extent of variation was very wide in khejri and
salvadora while in aonla the extent of variation
was very narrow. Since, khejri and salvadora are
highly tolerant to abiotic stresses while aonla
is highly susceptible to frost so from these
data it can be concluded that the antioxidant
responses of khejri and
different stresses conditions during summer
and winter months might be one of the factor
contribute to their tolerance to different abiotic
stresses. In Ziziphus nummularia, 25 drought
tolerant genes selected from Arabidopsis and
Z. jujube were amplified for understanding the
drought tolerance mechanism. The estimation of
bioactive compound in phog foliages revealed

salvadora towards

seasonal variation in accumulation of bioactive
compound. The fluctuation in
highest values are more than double for the
entire compound except TAA by FRAP method.
A very highly positive correlation was observed
among all bioactive compounds (phenolics,
flavonoids and TAA) analyzed. Identification and
quantification major phenolic acids in different
plant parts of phog (Calligonum polygonoides)
through LC-MS/MS showed that
buds, chlorogenic acid is major phenolic acids
followed by catechin, gallic acid, quercetin and
coumaric acid while in foliage, bark and roots;
catechin is the major phenolic acid followed by
gallic acid. Other than these phenolic acids in
bark epicatechin is also found in good quantity.
These phenolic acids has very good applications
in  pharmaceuticals
industry.

lowest and

in flower

foods

and functional
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Integrated Water and Nutrient Management

In kachri nutrient management, application
of organic and inorganic sources of nutrients
significantly increased growth parameters and
yield as compared to control. Application of
50% NPK from inorganic fertilizers and 15 t/
ha FYM gave the highest yield (122.88 g/ha). In
cluster bean, application of 60 kg N/ha and seed
inoculation with Rhizobium biofertilizer produced
highest vegetable grain yield as compared to 60
kg N/ha application. Maximum vegetable grain
yield was obtained with Rhizobium as compared
to without Rhizobium treatment. In mateera,
application of Zn, Fe, Mn and Cu sulphate
micronutrient under drip system @ 15 kg/ha
each at the time of planting was found superier
and gave maximum number of fruits followed by
Zn+Fe Sulphate @ 15 kg/ha. Application of 100
ppm boron foliar application at 25, 35 and 45 days
gave higher number of fruit at 40 DAS followed by
50 ppm boron foliar application at 25, 35 and 45
days and 6 kg/ha borax soil application at time of
planting as compared to control.

Effect of different INM treatments on
microbial population of kinnow, showed that
bacterial population in different treatments
ranged from 5 to 41 x10° cfu g’ dry sail,
fungal from 1.4 to 4.8 x10° cfu g’ dry soil and
actinomycetes from 18-25 x 10° cfu g’ soil.
Total microbial population was minimum in the
absolute control and significantly highest was in
the treatment where recommended dose of N, P
and K was associated with FYM and consortium of
biofertilizers at both the depths. Total population
as well as individual population of different
microorganism increased with involvement FYM
and consortium of biofertilizers. The maximum
fruit yield (20.50 t/ha) was recorded in RDF of N,
P, K+ FYM + PSB + Azotobactor + VAM treatment
and minimum (7.00 t/ha) yield was estimated in
control treatment. Standardization of irrigation
scheduling in date palm, revealed that 100 and
75 % of ETc gave the maximum plant height (250
cm), spread (145 x 150 cm) in cultivar Barhee and
Khalas. In Khalas cultivar, maximum spathe per
plant (6) was recorded in 1.00 ETc irrigation level

(9)
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and minimum (2) in 50% ETc irrigation level. The
maximum moisture (5.50%) was recorded at 45
cm depth after 8 hrs of the irrigation.

Crop Protection

The research proposal is aimed to recognize
the integrated pest management strategies for
hot-arid fruit and vegetable crops. The butterfly
was observed on ker plant in the hot arid region
of north-western India and identified as Belenois
aurota. The incidence and the numbers were
higher in winter months (November to January)
and the maximum incidence of 86.67 per cent
was recorded in first fortnight of December and
the minimum 11.67 per cent in first fortnight of
September. H. armigera is a polyphagous and
serious pest of cucurbits in recent years and
damaging flowers and fruits of plants. Larger
larvae tend to burrow holes through thick areas
of fruits. Ridge gourd fruits are most susceptible
to injury, starting from young fruit to maturity
of fruits then followed by sponge gourd> bottle
gourd> watermelon> muskmelon> long melon>
snap melon. The 73 pomegranate cultivars were
taken for preliminary screening against mite,
Tenuipalpus punicae and significant differences
were found in percentage infestation. The
pomegranate cultivars under study indicated
significantly very low incidence in Speen
Sacarin, Bassin Seedless and Gul-e-Shah Rose
Pink. Significantly greater incidence of mite was
registered in Kajaki Anar, Basin Seedling, Bedana
Suriand 1C-318712.

In  management of Fusarium wilt in
muskmelon, maximum per cent disease index
(12.40-31.78%) was found at average maximum
temperature (37.6°C), minimum temperature
(21.5°C), av. maximum RH (44.3%) and minimum
RH (18.7%), with wind velocity (6.5 km/h),
evaporation (10.3), BSSH (9.0 hours sun shine per
day) and rainfall (0.0 mm) on 16™ standard week
of 2018 in muskmelon genotypes Durgapura
Madhu, RM-50, MM-8, Kashi Madhu, AHMM/
BR-46, AHMM/BR-48 and AHMM/BR-52. In
management of mosaic disease in ridge gourd,
among 11 treatments, imidacloprid (0.05%) was

(10)
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found the most efficient treatment against mosaic
disease with minimum per cent disease index of
16.67% and per cent disease reduction (61.48%).
Next best treatment was neem leaf extract (10%)
with per cent disease index (20.42%) and per cent
disease reduction (52.82%), followed by tumba
fruit extract @ 10% (22.36% PDI and 48.34%
disease reduction) for management of mosaic
disease in ridge gourd.

Post Harvest Management and Value Addition

In extending shelf life of custard apple and
guava, application of 1.5% calcium chloride was
found significantly better than other treatment in
term of fruit quality and storage life of both the
fruits with least spoilage loss. In storage life study
of custard apple, treatment of GA, 200 ppm+
ZECC was found superior in storage life of custard
apple (4-5days) and quality of fruit followed by
calcium chloride 1.5 %+ ZECC while untreated
control had 3 days shelf life. However, Zero Energy
Cool Chamber alone recorded 5 days shelf life.
In evaluation of different packaging material in
custard apple and jamun, minimum spoilage loss
was recorded in the fruits kept in CFB with news
paper liner and closely followed by CFB with
polythene liner.

In screening of ber cultivars for dehydration
purpose, among various cultivars the final
recovery of dehydrated product was high in
the ber cv. Betawadi followed by Thar Malti. The
dehydration ratio was found to be lowest and
rehydration ratio was maximum in the same
cultivar. While the bulk density was observed
to be highest in the cultivar lllaichi while it was
lowest in the cultivar Kathaphal. Among all the
cultivars tasted, Gola cultivar found to have good
colour, appearance and overall acceptability
while the cultivar Rashmi was found to have
good texture/mouth feel and taste compared to
other cultivars. The ber flavour was predominant
in the cultivar Thar Malti. In development of
packaging technology for fresh dates, ICAR-CIAH,
Bikaner has developed a protocol and packing
material for safe and effective disbursal of fresh
dates. Freshly harvested dates were sorted,

()
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graded and precooled well before packaging.
In-order to improve the stackability, a new box
was developed using high density plastic (HDP)
material with good ventilation facility on the
top as well as bottom of the box. The designed
box has stacking strength of 4-5 layers. Being
transparent, the box provides good consumer
appeal and with good stacking strength it makes
easy handling cum transportation of the fresh
dates. Appropriate label on the top cover of the
package indicating the origin of produce, weight
etc. promotes effective marketing and branding
of the date fruits.

Technological Impact Assessment

Impact assessment of adoption of improved
variety of kachri (AHK-119) revealed that area
under the improved variety (AHK-119) was 2057
ha and production was 18.30 thousand tons
in 2007 which increased to 6093 ha and 54.22
thousand tons in the year of 2017, respectively
in hot arid region of India. The estimated gross
return from improved variety (AHK-119) of kachri
alone was Rs. 28.19 crores in 2007 which increased
to Rs. 83.51 crores in 2017 with the net return of
Rs. 20.74 crores in 2007 to Rs.61.45 crores in 2017
in entire hot arid region of India. In snap melon
(AHS-820), it was found that the area under this
variety (AHS-82) was 969 ha and production was
14.34 thousand tons in 2007 which increased to
3562 ha and 52.72 thousand tons, respectively
in the year of 2017. The estimated gross return
from this improved variety (AHS-82 ) alone was Rs.
11.76 crores in 2007 which increased to Rs. 43.23
crores in 2017 with the net return of Rs. 8.50 crores
in 2007 to Rs. 31.26 crores in 2017 in entire hot
arid region of India.

(2)
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INTRODUCTION

The SWOT analysis of arid ecosystem reveals
that it has ample strengths, such as plenty
sunshine, vast land, human labour, biodiversity
harbouring important genes, low humidity and
low incidence of pests and diseases, etc. for the
production of quality arid fruits and vegetables.
In addition to this, the arid ecosystem also has
opportunities to improve the horticultural
scenario which can lead to overall development
of socio-economic and nutritional security of
the inhabitants. This can be achieved if adequate
technologies are made available for sustainable
agricultural production in this region.

In view of this, the National Research Centre
for Arid Horticulture came into existence on 1%
April 1993. This was later upgraded to Central
Institute for Arid Horticulture on 27" September
2000 and CHES, Godhra (earlier Regional Station of
IIHR, Bengaluru) was merged with it as its Regional
Station on 1% October, 2000. Subsequently, two
divisions i.e. Division of Crop Production and
Division of Crop Improvement were created in the
Institute w.e.f. 15 August, 2013.

Mandate

e Basic, strategic and applied research to
enhance sustainable productivity, quality and
utilization of horticultural crops of arid and
semi-arid regions.

* Repository of genetic resources and scientific
information on horticultural crops of arid and
semi arid region.

* Transfer of technology, capacity building and
impact assessment of technologies.
* Coordinate research and validation of

technologies on fruit crops of arid and semi-
arid regions.

Mission/objectives

* To introduce, collect, characterize, conserve
and evaluate the biodiversity of horticultural
crops under arid and semi arid environment.

(3)



AR/ WIPHIIU-BYEd, e gfRkided 2018-19
* R Be—Hadl Oi— &), MR, A, TR,  °
91 U WRTERI, BellaR Gd AT @l
P Afesral @ Suder oa fafdudr & ganT
ERT S U], SWTGHhdT aAT STy &
ITRU Sfdd enifdsd ufdee |ftw] e
fAmRad HAT |

e T WG Ud 49 dRTa™T Bl Jolidhl
@ gd YAV W §Ed 9l ud sear
AR TAT Bl BT D TSN BT 13+
CEGIN

* UYGH ddl, Sidl UG Hal &I qErarl Bal
D Y SIAdY S Y IuI AERT &5 H
T HOdd g HRE0T IR g Rferg o 9 °
U907 Y bl HHIGT DR 8Y ScdTadhdl
M & foly FgfRId SWIRT &R+ & HiY
JHAIpAl BT B B SADBT ATTDIHRI
DA |

* I U4 fAfHROT FEEAI & IWNT TG
IRTAT Bd—dh Ui & gikRerfas
URATIDT BT JETTT BT |

* I UG AUYSH &F P INEE BAEAl B
AR B FaSUAdl B dels SR o
THHAT BT FABRT HRAT |

o I yRRAfl H IrTarl Bl gg AAfdd
PIc UG AT ga=T &1 deh-ifba & e °
DT |

o Ul SFraT e T feaEl @
aMdfp—amifoie SaE & fou Swja
GRS TR I~ Addd grenfifeaal o1
Al & WAl dd TRl BT |

o UGl & y9El BT JeAIdhd Td SHADI e
BT BT fAgeryor &= |

* Y UG Y YSH IUTEHT | AeOd gEael
P Bw b 9T H BRI BIAT|

o Sudad @ g & fou Wefa vy @ °
SRS RIS 3 AT AT BT |
gy 2018—19 & TARM SWRIG &I Ffrgfd

2qg [$Y T FHUM T YR BRI & el
aROTET BT sRrifhe WRT # S=IRAT ST RET 2 |

To utilize the available biodiversity and
improve the target fruit crops such as ber,
pomegranate, aonla, date palm, sapota,
custard apple, tamarind, fig, cucurbitaceous,
leguminous and solanaceous vegetable
crops to develop high quality and productive
types having tolerance to biotic and abiotic
stresses.

To study the factors related to rapid
multiplication of propagules in case of
established as well as new crops and the
problems related to their growth and fruit
development.

To standardize agrotechniques with respect
to efficient use of soil, water and nutrients
for increased horticultural productivity
involving water harvesting and conservation
techniques under rainfed conditions, efficient
use of the scarce irrigation water and nutrient
management.

To study the eco-physiological parameters
of cropping system models for utilization of
high temperature and radiation resources.

To develop post harvest technology package
for extended use of the horticultural produce
of arid region.

To develop integrated pest and disease
management technologies for horticultural
crops under arid environment.

To transfer the innovative technologies
generated on the above aspects to farmer’s
field for effective horticultural development
and socio-economic upliftment of the farmers

To carry out the impact assessment of the
technologies and constraint analysis.

To serve as a repository of information related
to arid and semi arid horticulture.

To collaborate with relevant national and
international agencies for achieving the
above.

Keeping in view the above mandate and

objectives, the research and extension works were
carried out during 2018-19 and the significant

results obtained in different projects are presented
hereunder.

(12)
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Genetic Resources

Introduction, collection, characterization,
conservation and evaluation of germplasm
of arid and semi-arid fruit and vegetable
crops

Fruit

At Bikaner
Ber (Ziziphus mauritiana)

A total of 154 ber germplasm are being
maintained in field repository. The germplasm
were evaluated for bearing and frost interaction
(Table 1) as well as Gola germplasm for growth
and fruit quality parameters. Maximum intensity
of frost occurrence was noticed in Thai, Nazuk and
Safeda Selection over other germplasm.

Additionally, Gola ber collected from different
sources were evaluated for their growth and fruit
characteristics (Table 2) as per ber descriptor and
found that Gola have bigger fruit size (3.68 ¢cm
polar & 3.50 cm equatorial fruit diameter) and
maximum in weight (30.03 g) over others. Total

T ATFAT Gola Sasni

1 8% B < Tl )R AR
Fig.1 High bearing ber germplasm

(7
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Table 1. Frost susceptibility and bearing casulty of ber germplasm under hot arid climate

ekin.M Ji[kyk Range
Parameters
de Low e/;e Moderate mMPp High
Tl SR, g, femsy R, GG, R ], IR, dIveT, HreT, oTg, AT®, Fhal AeldeT
gfafsean [Sia, Ml (PTARIe), Todh, dSg, W
Frost Umran, lllachi, Tikadi, Sandura, Dandan, Thar Loki, Tashinga, Ponda, Thai, Nazuk, Safeda Selection
reaction Katha Gudgaon, Gola (Kakrola), Naruk,Laddu,
Seb,
el qros], AR, WedyR—4, @iEd, < AR, TEr], FAR, TR DA, FAR—1, 2 T 3,
MideTe, AR—21, TR,  HSPI, TSTMa—2, Tad, AR AP, TEMNI,  BIBIbd, TSI, P!, B3l
DI, AT, UG, A Felaer, JSAT JReel, A, @hHa—3, Tol, ARG, Tell (A),
IRI—UN13, SIER FeldRE  SIHYR HeldRIF—10, I, Jail, Sieoii—3, ORI HeldR, 3R—19,
BT e, ASg, TIARAIGUT—14, dA—Ul6,  FHaT HeldR, AHAl
v 75—2 RIETTD], IR AT
Bearing Ponda, Mirchia, Chonchal, Deshi Alwar, Bagwadi, Sanaur, Kaithli, Sanaur-1,2 & 3,

Khavaspura-4, Govindgarh,
R-21,Glory, Nonki, Narma,
Panthani, BC-P13, Jajjar
Selection

Banarsi Kadaka, Gudgaon-2, Dandan, Thar

Loki, Tasbataso, Bawal Selection, Mundia
Murhera, Narma, Boochkala-3, Jodhpur
Selection-10,Villaiti, Sua. ZG-3, Kala Gola, Laddu,
NRCAH-14, BC-P6, BS 75-2

Kathaphal, Panthani, Tikadi,
Katha Raj, Lakhan, Gola (Sasni),
Gujrat Collection, R-19, Safeda
Selection, Safeda Rohataki,
Thar Malti

rkfydk 2- foftklu LFkkuk 1j mxk, x;i cj fdLe xkyk e of) vkj Qy x.koRrk dk eY;kdu

Table 2. Evaluation of ber cv. Gola planted at different sites for growth and fruit quality

@-1- tuun(; @LFkku
S.No. Germplasm/Site

ik Apld  N=d  Qy ifjfk
liett Plant lieh%, ileht Fruit
height(m) Canopy diameter (cm)
volume
(m3) /kﬂOh; Hke-
Polar Equi.
1 eIl BT, Gﬁq‘g—\r (CREEC 3.80 13.01 350 332
ATh—TH 1—1)
Gola CAZRI, Jodhpur (germplasm block
-S1-1)
2 eIl BToT, SR (Ssed 3.20 17.05 3.62 3.37
<Alh—TH 1—21)
Gola CAZRI, Jodhpur (germplasm block
-51-21)
3 TTel JeTd, THdTedl, g (TH3—5) 3.30 18.79 337 330
Gola Gudgaon, MPKYV, Rahuri (S3-5)
3.90 12.91 3.13 3.20

4 ST FHR, RS, g (TH4—6)
Gola Kakrola, MPKYV, Rahuri —-S4-6)

(15)

eV ;kfdr y{k.k Evaluated characters

QyHkkj cht Hkj Wh, 0,1
Ixke  Uxki seed IfchTsS
Fruit weight (g) (°B)

weight

(9)
22.02 1.90 31.6
22.05 1.36 25.5
22.7 1.5 27.1
18.33 1.33 28.8



@-1- tuun(; @LFku
S.No. Germplasm/Site

5 e A G, THRI—1
Gola mother plant Nursery-1

6 MTell held, T
Gola cuttings in nursery

7 TTel AT e, -2
Gola mother plant nursery-2

8 e R s (i 1)
Gola ber block (Diggi No.1 )

9 eIl TAUY Gola HAU

10 IS Tl JATSTIIRIMS
(TH2—28) Laddu Gola IARI (52-28)

11 TS TSIE, THSE], 8% (TH3-5)
Gola Gudgaon MPKYV (S3-5)

12 Tl HebRia, TS, g (TH4—7)
Gola Kakrola, (Rahuri S4-7)

13 Tl Uiger R (Tdiedl, TH6—9)
Gola popular-Hisar, (MPKV S6-9)

14 T (AT, TH6—13)
Gola MPKYV (S6-13)

15 Tl A, SY. (TH9—-9)
Gola Sasni,UP (59-9)

16 el HHRICAT, TGS (TH8—17)
Gola Kakrola Badurgarh (S8-17)

17 7Tl SMEURIRSTS (TH9—17)
Gola IARI (S59-17)

QﬂéQHi SEm+

€I CD (p=0.05)

foiforea vicvSiwiforar &1 GUgul

ik Apkb
lieft Plant
height (m)

3.10

2.75
3.20
3.20

4.50

2.50

2.67
4.10
3.50
3.50
3.70
2.00
3.00

0.51

1.53

Pic Ied IRS! B fIfed TTUBR Hictdrad

Ul Bl THa B MR, 2018 H -RINI H <RI
TAT| a9 H, IR 9hd O RN A O 3R
AT a9 # S UTde Uil &l M & eqIT B
T wa 4 vaRifua far S |
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eY;kfdr y{k.k Evaluated characters

N=d  Qy ifjfk QyHkj crt #kj Vi, 1,1

lieh% Wlet Fruit XKt Uxk: seed i°fciTss
Canopy diameter (cm) Fruit weight (g) (°B)

volume  oh; e gy
Polar Equi.
18.76 3.44 3.39 22.8 1.66 274
18.87 3.18 3.09 17.65 1.80 29.1
19.84 3.40 3.35 22.61 2.0 26.3
17.96 3.68 3.50 30.03 1.78 28.1
19.02 3.38 3.33 21.5 1.50 28.7
15.78 3.34 3.40 22.08 1.40 25.2
12.54 3.22 3.24 19.25 1.64 27.2
13.96 2.96 2.99 15.30 1.34 29.8
12.50 2.79 2.76 13.0 1.33 28.0
17.66 2.71 2.62 11.14 1.60 31.1
12.91 2.53 2.32 8.0 1.0 24.6
14.00 2.99 2.95 15.2 2.0 28.5
12.21 3.00 2.96 16.0 1.55 26.0
1.60 0.39 0.35 2.23 0.35 2.07
4.80 NS 1.05 6.69 NS 6.21

Collection of Z. rutundifolia

The marked genotype thornless bordi bud
material was collected and budded in nursery in
August, 2018. Presently, four successful plants are
in nursery and ensuing year these grafts will be
transplanted in field for further study.
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MR (gfAdT I1EH)
flemR |

R Dl TH ISP Sedry & I IR
® S Bl Y-IHA

IY 2018—19 & TRM, AR SA-Gl Bl
P R wa @I o faRivdrei & forg
qied fBar | gfg foRiwarel &, diei @t
3IR TTT WX 3facid Gof [y Y | Il H Ui
DI Hars (230 FH) AR FedT Bad (211 -9
IR 215 FHI $—S<v)) JMf¥Had Il fHar T,
STafh TUadioi—={T 4 & o @1 a8 (113 9
3R F<dT AR (108 TA—TH AR 107 AH §—8))
=JATH URIT AT YOAGei—dT 3 H wRIRll @l
AT (6.2) Mfd@wad iR O —23 § =9 (1.00)
A oA | STeed Bl Udsis & JJAR e goiured
3R ofoTelt faRIydeil & MR W AeeeR fafya
o | A= Sse (arferer 3) & 4 glg

Pomegranate (Punica granatum.)
At Bikaner

Evaluation of pomegranate germplasm under hot
arid climate of Rajasthan

During 2018-19, pomegranate germplasm
were evaluated for growth and fruit quality
attributes. In growth attributes, observations
were recorded on plant height, canopy spread,
number of stems, growth behaviour and habit.
The maximum plant height (230 cm) and canopy
spread (211 N-S and 215 cm E-W) was recorded
in Uthkal, while minimum plant height (113 cm)
and canopy spread (108 N-S and 107 cm E-W)
was observed in AHPG-C4. Number of stems
was ranged from maximum (6.2) in AHPG-C3
and minimum (1.00) in P-23. Germplasm were
characterized evergreen, semi deciduous and
deciduous on the basis of leaf fall characteristics.
Growth habit varies from very dwarf to

very vigorous among different germplasm
[aN o
T TG 980 BIC U Fgd ATl &9f [bdT T (Taple 3).
rifydk 3- xe "k'd tyok; d rgr vukj tuunl;k dh of) fo’krk,|
Table 3. Growth attributes of pomegranate germplasm under hot arid climate
@-1-  tuunl; ik/k Apkb 4left N=d Qyko ileft  ruk dh of) 0;ogkj  of) LoHko
S.No. Germplasm Plant height (cm) Canopy spread (cm) L[ ;k Growth Growth
- .- behaviour i
i&i Ew m&n N-s No-of stems habit
1 STAR el 140 137 130 238 HTE8R RIGERE|
Jalore Seedless Evergreen Vigorous
2 Gﬁu‘g'\r IS 166 160 167 24 HETGER Igd ST
Jodhpur Red Evergreen Very vigorous
3 Pl IR 119 108 102 1.6 TAREER BIcT
Kajaki Anar Evergreen Dwarf
4 TOIT 139 142 127 1.6 e HERIR el
Ganesh Evergreen Dwarf
5 ST AT 151 160 152 1.8 ERES R ERE|
Dorsata Malus Deciduous Vigorous
6 WERAGR 148 156 155 2.8 HETGER 31ef €T
Saharanpur Evergreen Semi dwarf
7 =137 119 117 120 2.6 HETGER wIeT
G-137 Evergreen Dwarf
8 DA 155 150 135 3.2 e HERIR 3TSTET
Kabul Evergreen Vigorous
9 IR Arsfer 136 148 144 238 AGTEER RIGEE|
Russian Seedling Evergreen Vigorous
10 FARE FUT 143 123 125 3.0 TSEER RIGEE)|
Banaras collection Evergreen Vigorous
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a-1-
S. No.

20

21

22

23

24

25

26

27

28

29

30

31

tuuni;
Germplasm

IR Areerd

Bassin Seedless

Alah

Kandhari
9T
Bedana Suri

Sip—dId 1
GK VK-1

W AR

Speen Sacarin

JTSIAMSTAMR 12 /1

IIHR 12/1

Muskat

Dholka

IMSIMSTAR 19/10

IIHR 19/10
BISINES]

Jalore Red

Uthkal

Kalisirin
TUESI—¥T 1
AHPG-C1

TR

Khog

HIgd BIFC
Coimb. White
g AR
Saih Sirin
THIAR 599
MR 599

TUFYISIT—¥T 3
AHPG-C3

Yercaud

SRR HET

Jodhpur collection

i/ Apko il N=d Qyko “left

Plant height (cm)

130

163

151

125

116

166

165

151

166

126

164

230

182

171

160

152

161

176

188

178

165

Canopy spread (cm)
I&1 E-W m&n N-s
160 120
135 138
133 126
123 106
120 121
151 125
171 157
145 136
163 157
128 118
186 176
211 215
164 172
152 141
118 131
143 135
142 136
170 155
180 190
190 193
168 162

ICAR-CIAH, ANNUAL REPORT 2018-19

21)

ruk dh
L[k
No. of stems
4.0
34
1.8
23
1.8
33
3.8
1.8
1.6
2.0
24
2.0
5.2
34
24
2.0
28
6.0
6.2

4.3

53

of) 0;00kj
Growth
behaviour

ERESH

Deciduous

ERE]

Deciduous

ERESH

Deciduous

Evergreen

Evergreen

ERESH

Deciduous

Evergreen

ERESH

Deciduous

Evergreen

Evergreen

Evergreen

qaste!

Deciduous

BREH

Deciduous

Evergreen

31 U

Semi deciduous

Evergreen

ERE]

Deciduous

ERESH

Deciduous

ERESH

Deciduous

Evergreen

Evergreen

of) LoHko
Growth
habit

IS

Vigorous

ISR

Vigorous

IS

Vigorous

BleT

Dwarf

BleT

Dwarf

IS EE]]

Vigorous

IS

Vigorous

TSI

Vigorous

ISEE]]

Vigorous

Bl

Dwarf
EESISIEES
Very Vigorous
IE 3Tored
Very Vigorous
RESISIEES
Very Vigorous
el T

Semi dwarf

a1 9

Semi dwarf

el T
Semi dwarf
EESISIEES
Very Vigorous
Ig SIore
Very vigorous
EESISIEES
Very vigorous

aref

Semi dwarf

a1l g

Semi dwarf
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S. No.

32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

52

WIPHIIU-BYEd, e gfRkided 2018-19

tuuni;
Germplasm

g o Rept
Bedana Thin Skin

TSI 4
AHPG-C4

TUUTSI—T 49
AHPG-C4b

123
P-23

121
P-21

U P 3R
A K Anar

1—26
P-26

PSS ol

Crenedo de Elecho

PIge DR

Kabul Kohinoor

$H1—62812

EC-62812

Kl
Ruby

Mridula

TORT SH1 104347
Tujetis EC 4347

Rk

Sirin

Q‘Qﬂ'{ﬁg‘ﬁ —TT
AHPG-H1
CINEIRSED
Boseka Link
P Alha

Yercaud Local

TRE

Tebest

SRS
Gul-e-Shah Red

wH TFeER

Speen Danedar

quadTS —Ta2
AHPG-H2

ik Apko ilel: N=d Qyko 4left

Plant height (cm)

140

113

167

152

170

150

160

153

148

154

123

136

173

140

178

173

145

155

184

186

148

Canopy spread (cm)
I&1 E-W m&n N-s
141 150
108 107
161 146
170 172
153 155
118 105
170 180
123 113
120 103
159 134
141 136
147 136
150 148
133 108
145 168
137 143
152 158
158 133
176 172
145 137
137 132

2)

ruk dh
L[k
No. of stems
3.7
26
24
1.0
2.7
3.0
3.0
23
23
2.2
1.8
1.8
3.0
2.0
20
1.3
1.6
5.0
24

2.2

26

of) 0;ogkj
Growth
behaviour

Evergreen

BRESH

Deciduous

ERESH

Deciduous

Evergreen

Evergreen

ERESH

Deciduous

Evergreen

ERESH

Deciduous

qasre!

Deciduous

Semi
deciduous

Evergreen

Evergreen

BREH

Deciduous

ERESH

Deciduous

BREH

Deciduous

Evergreen

ERE]

Deciduous

qasre!

Deciduous

ERESH

Deciduous

qasre!

Deciduous

ERESH

Deciduous

of) LoHkko
Growth
habit

g BIE
Very dwarf

BleT

Dwarf

IS

Vigorous

IS EE]]

Vigorous

INEE]]

Vigorous

I EE]]

Vigorous

ISEE]]

Vigorous

ISl

Vigorous

ISEE]]

Vigorous

IS

Vigorous

3 9

Semi dwarf

aref 9

Semi dwarf

ISEE]]

Vigorous

IS

Vigorous

INEE]]

Vigorous

IR

Vigorous

IS EE]]

Vigorous

INEE]]

Vigorous

SINGEC]]
Vigorous
EESISIEES

Very vigorous

IS

Vigorous
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@-1-  tuunl; ik/k Apko iler N=d Qyko ileft  ruk dh of) 0;ogkj  of) Lotko
S.No. Germplasm Plant height (cm) Canopy spread (cm) K[ ;k Growth Growth
i&i EW m&n n-s No-ofstems behaviour  habit

53 ger —5 135 122 113 3.3 TdeR BIeT
Patna-5 Evergreen Dwarf

54 T IR 177 157 150 24 ELEN) T4 S
Sur Sukker Deciduous Very vigorous

55  HreeT 128 120 113 4.0 SRSl @re
Malta Deciduous Dwarf

56 RIS 115 109 110 3.0 SREN e T
Gulsa Red Deciduous Semi dwarf

57 TTAYISI—Ud 3 172 156 148 2.8 PRE) ISESI
AHPG-H 3 Deciduous Vigorous

58 It wmE 171 148 139 46 SSEN ST
Gul-e-Shah Deciduous Vigorous

59 ¥Rd MR 150 148 113 40 TSIl AT
Surat Anar Deciduous Vigorous

60 @ NIFEISRCED 170 127 132 3.0 RES) R ISESH
Gul e Shah Rose Deciduous Vigorous
Pink

61 e 166 143 141 33 HAER aref @
Kurvi Evergreen Semi dwarf

62 I Wiead 141 135 133 5.0 ASER SiroR
Bedana Sedana Evergreen Vigorous

63  Qoi— 141 115 140 32 ASTEER aref deT
PG-C Evergreen Semi dwarf

64 nN—13 160 127 109 1.5 RHERES R ISESI
P-13 Evergreen Vigorous

65 T 150 112 112 3.3 PRES wIeT
Agah editiious Dwarf

66 12613 138 110 123 2.6 PRER] Ig 3froredt
EC-12613 Deciduous Very vigorous

67  quadei—Td 4 138 120 114 27 qerSTS! sitored
AHPG-H 4 Deciduous Vigorous

68  ofyEmemr 120 1 115 3.0 SRSl aored)
Achik Dana Deciduous Vigorous

69 ¥ MR 126 110 108 40 qersrS! qg o
Surkh Anar Deciduous Very vigorous
CD5% 29.57 29.90 29.39 1.57

™ ge Rafd & d8d ®al B Iorexn
fRIvdrel & oy oFR Sasdl &1 Joih
(arferat 4) +ft fvar Tam o1 | wel @ Hifae 3R
T faRIATl WR 3fadied Toi By Y| Bl
D AR, D B I 3R Bell Hed d A
S ol By Q| T die 3fferhdd et Jgall

Pomegranate germplasm were also evaluated
for fruit quality attributes under hot arid condition
(Table 4). Observations were recorded on fruit
physical and quality attributes. Wide variations
were recorded in fruit size, rind colour and
fruit cracking incidence. Maximum number of

23)



WIPHIIU-BYEd, e gfRkided 2018-19

U
ICAR

(2550) H W< fham T, SHS G Jolled AT
4347 (20.0), SIEYR WU (19.3) IR TEGR S
(18.2) ®T ¥ &T| VAR WS H A 31fd®
JIRIT el o (262,50 UTH) Sof fhaT 7T, gD
qrg S11—137 (258.12 TTH) HT HH I&T| MRV AT
Tod Uil B, Ted Uldl, b ollel, IHADBI olla,
ST, el dTet | diet 397 SR ot 3T, e fafaw
[0 H g9 fhar | 5 & MR W Wl BT
wedT =1 R&T| Jgell # 1f¥dad (50.98 Uferd)
IR FERAR H 3AY HH (48.48 TTIA) Hel W< |
B TIIed ! gefa qoiurdl 3k e gHR
B T ITH Wil BT HeT AT a8 o 3R g
It fies o 7 |

fruits per plant was obtained in Mridula (25.50)
followed by Tujetis EC 4347 (20.0), Jodhpur coll.
(19.3) and Jodhpur Red (18.2). Highest average
fruit weight was recorded in Jalore Seedless
(262.50 g) followed by G-137 (258.12 g). Rind
colour varied from light yellowish green, light
yellow, light red, bright red, purple, yellow red
to yellow with red tinge. Fruits cracking varies
among different cultivars and recorded maximum
fruit cracking (50.98 %) in Mridula followed by
Saharanpur (48.48 %) and no or less cracking was
observed in some of the germplasm which are
mostly deciduous and sour type in nature such
as Gul e Shah, Gul e Shah Red and Gul e Shah
Rose Pink.

rkfydk 4- xe "k'd tyok; d rgr vukj tuuni;k d Qy x.koUkk ekin.M

Table 4. Fruit quality attributes of pomegranate germplasm under hot arid climate

@-1- tuunl; ifr ikkk Qy  vklr Qyhky Qykdkj #heht  vkoj.k  Ifr ik/kk QV Qy
S.N. Germplasm No. of fruits/ %X]kl/z Fruit Fruit size (cm) jix Rind No. of cracked
lants A fruits/plants
p weight (g) Length Width colour P

1 SR dreerd 103 262.50 9.04 7.42 YRT 2.5
Jalore Seedless

2 SR ¥S Jodhpur Red 18.2 196.25 8.19 7.26 YRT 7.0

3 HolTd] MR Kajaki Anar 85 140.37 8.18 6.25 YRT 20

4 7191 Ganesh 10.2 180.32 8.97 7.58 YRT 3.0

5 SRl EIGK 3.6 120.18 6.92 5.83 R 1.0
Dorsata Malus

7 H—137 G-137 103 258.12 8.38 7.63 YRT 2.0

8 g Kabul 5.5 110.11 6.29 5.18 R 1.0

9 RET ST 43 160.23 8.29 7.11 YRT 2.0
Russian Seedling

10 q9RH GUET 3.0 140.10 7.12 6.35 YG 1.0
Banaras collection

11 IRE DN 4.2 180.23 9.26 7.85 R 1.0
Bassin Seedless

12 3 Kandhari 35 60.28 5.29 4.64 BR 1.0

13 3o 98 Bedana Suri 10.2 138.20 7.20 5.17 YRT 20

14 hp Td1 GKVK-1 53 195.25 8.29 7.62 YRT 2.0

15 Q:Eﬁ:[ @Zﬁ'ﬁ?—[ Speen Sacarin 5.5 128.1 6 6.29 5.32 R 2.0

16 ardasTEaR 12/1 12.0 120.11 758  5.02 R 20
IIHR 12/1

)



@-1-
S.N.
17

18
19

20
21
22
23
24
25
26
27
28
29

30

31
32
33.
34
35

36
37
38
39

40
41

42

43
44
45

46

47

tuuni;
Germplasm

HEhS Muskat
3TeTdhT Dholka

JTSIMSUAR 19 /10

IIHR 19/10
STk XS Jalore Red
Ihal Uthkal

BIARIRA Kalisirin

"I Khog

PIgd @IC Coimb. White
Jg R Saih Sirin
THIR 599 MR 599
YueEdSii—4dT 3 AHPG-C3

I¥hsS Yercaud

SRR ATEIT

Jodhpur collection

T 99 Repet
Bedana Thin Skin

d—23 P-23

4—21 P-21

LY P 3[R AK Anar
4126 P-26

BTl S gerdn

Crenedo de Elecho
062812 EC-62812
%41 Ruby

gl Mridula

TORT ST 104347
Tujetis EC 4347

R Sirin
TUIUISH—Td 1 AHPG-H1
IHS Alhe

Yercaud Local

TTIRe Tebest
7 o9 ¥$ Gul e Shah Red
W TFeER

Speen Danedar

TEdISll —ge
AHPG-H2

UcHl —5 Patna-5

ifr ik/kk Qy
No. of fruits/
plants

4.0
4.3

6.6

12.0
3.5
2.0
2.0
2.0
6.0
23
25
8.2
19.3

5.0

2.0
6.4
85
4.3
2.0

2.0
15.5
255

20.0

4.0
5.0

15.3

4.0
8.0
2.0

2.0

53
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VKL r QyHkkj
Ixke Fruit
weight (g)

135.24
180.30

160.50

180.25
180.38
120.23
180.32
120.67
160.28
62.35

123.25
80.25

205.28
160.34

110.28
195.25
14237
150.11

45.25

60.20
15035
140.23

210.28

160.28
130.87

87.35

72.26
167.25

103.11
75.20

120.12

25)

Qykdkj Hileht

Fruit size (cm)

Length Width

8.12
9.10

8.29

7.87
797
7.82
7.92
7.02
7.29
5.29
6.25
7.29

9.32

7.20

7.38
9.35
7.58
6.29

5.26

6.29
7.29
6.28

8.97

9.23
7.34

7.21

5.38
7.26

5.25

7.26

6.29

6.64
7.18

6.58

7.25
7.26
6.02
6.22
5.62
6.25
4.28
4.93
5.00

7.25

6.25

5.29
7.26
6.23
6.10

4.18

5.18
6.15
5.12

8.23

9.38
5.10

5.06

4.52
5.92

4.18

5.21

5.14

Vkoj .k
JXRind
colour1

R
YG

R

YRT
YRT
BR
BR
YRT
YRT
BR
BR
LR

YR

YR
YR

BR

BR

BR
BR

BR

BR

YRT

BR
YRT

YRT

ifr ik/kk QVi Qy
No. of cracked
fruits/plants

20
1.0

20

3.0
1.5
0.0
0.0
0.0
20
0.0
0.0
20

4.0
3.0

0.0
0.0
20
0.0
2.0

0.0
4.0
13.0
1.0

0.0
20
4.0

2.0
0.0
0.0

0.0

0.0
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@-1- tuunl; ifr 1k Qy  vklr Qyhky  Qykdkj “heft  vkoj.k  1fr 1k/kk QV Qy
S.N. Germplasm No. of fruits/ ik Fruit Fruitsize (cm) X Rind No. of cracked
plants weight (g) Length Width colourl fruits/plants

48 |v |aaR Sur Sukker 2.0 85.32 7.29 5.38 BR 0.0

49  HeeT Malta 83 120.25 7.10 5.11 BR 2.0

50 e Y€ Gulsa Red 3.0 130.18 6.14 531 BR 0.0

51 goedisi—va 3 4.0 183.14 796 614 BR 0.0
AHPG-H 3

52 3[er 98 Gule Shah 4.0 160.25 7.23 5.25 BR 0.0

53 o1 wmE <t fid Gule 42 157.21 8.23 5.96 RR 0.0
Shah Rose Pink

54 RdY Kurvi 125 140.60 7.23 5.20 LR 4.0

55  eTT Yo Bedana 155 182.20 9.23 6.36 BR 2.0
Sedana

56  WP—u1 PG-C 3.0 140.11 6.38 5.45 R 1.0

57 §—13 P-13 2.0 132.25 6.30 5.20 R 1.0

58 &R Agah 2.0 110.23 4.96 3.26 R 0.0
CD5% 3.54 12.37 1.06 0.94

(*Note: R-Red, LR-Light red, BR-Bright red, RR-Rose red, YR-Yellow red, YG-Yellow green and YRY-Yellow with red tinge)

SN BT A Bed Ieldl, ABE YeTdl, T
el e, M1 /5 el 3R ATl [T Bl
<@l T, Sdie 451 H PHd, d8d T)H, G,
TS W%, AEIH HoR W odx 98d HoR (dTferd!
5) I @ far <l T | ggeln # %9 ufawra
(57 ufcred) wew fd® ool fhar T, 9@
€ SR Ao (55 Ufaerd) # o, wiafd
oA Sredud ars RIRA (19.2° faa) # urn
T, $B d18 SR drserd (16.9° faa=) 3R
JMSIMEUAMR—12 /1 (16.1° f9a=q) <1 fopar T |
BT I JollcH S 4347 (3.60 Hfrera)
H# TS @ TS, S 91 @R (351 Hfaed) 3R
SISl A (345 YfIRIE) @1 WM EI| H/O
Sl § ShND AR IA—alled /a1, &)
BT J-fiw /<t X ([RF 2), 98 T, Bl Wed
3R A1gT TP B, W13 AR AHH HF o, [T
ST A= gyeR @ gorfa e SR
RN, SRS 3R S 3R mifds @ Ay
T HeAgd IexF & U fobar S | 2 |

Arils colour was observed light pink, whitish
pink, dark pink, red, dark/blood red and pink while
mellowness of seed varied from very soft, soft,
slightly hard, medium hard to very hard (Table 5).
Highest juice percentage was recorded in Mridula
(57 %) followed by Jalore Seedless (55 %) while
highest TSS was found in Saih Sirin (19.2 °Brix)
followed by Jalore Seedless (16.9 °Brix) and IIHR
12/1 (16.1 °Brix). Maximum acidity was recorded
in Tujetis EC 4347 (3.60 %), followed by Khog (3.51
%) and Dorsata malus (3.45 %). Some germplasm
have desirable characters like attractive rind
colour -bright red/purple, aril colour-pink/blood
red (Fig. 2), bold arils, low incidence of cracking
and mite attack, low spines and suckers, which
can be utilized for development of varieties
for different purpose like table, anardana and
tolerance to biotic and abiotic stresses or as
rootstock purpose.

26)
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Table 5. Aril attributes of pomegranate germplasm under hot arid climate

a-1-
S. No.

20

21

tuunl; nkuk dk Jx Lokn

Germplasm Aril colour Taste
SIKINISISEES godl efrdl Ao
Jalore Seedless Light pink Sweet
TR VS BIIE]] Hrer
Jodhpur Red Pink Sweet
ESICIRSGIN BISIE]) el
Kajaki Anar Pink Sour
roTeT RESUISICTI 1)
Ganesh Dark pink Sweet
GIRYTAT HTIef ¥ TexT efd EEE
Dorsata Malus Dark pink Sour
AERAYR goehl eTldl  Bewhl HIST
Saharanpur Light pink Slightly sweet
ST—137 ol Al HloT
G-137 Light pink Sweet
BIgel EIE #rar
Kabul Red Sweet
IR ArsfefT AHE Hra1
Russian Seedling Whitish Sweet
IARE GUET godl YAl HioT
Banaras collection Light pink Sweet
IR e BIIE]] Bodhl el
Bassin Seedless Pink Slightly sour
31N ol YAl HioT
Kandhari Light pink Sweet
IS ECEACIR] Ara1
Bedana Suri Bright red Sweet
S drab ol oAl Aot
GKVK-1 Light red Sweet
W AHRA TIch ollel S8 Weer
Speen Sacarin Bright red Very sour
HTSATSYAR 12,/1 TCh e Igd @eel
IIHR 12/1 Bright red Very sour
HEHT BIIE) Hra1
Muskat Pink Sweet
SreraT AT e HeT
Dholka Whitish pink  Sweet
SMEATSTARNR 19/10 FSH AT Har
IIHR 19/10 Bright red Sweet
SR XS Bodl TelTdl  HIaT
Jalore Red Light pink Sweet
Il S IRICIE] e
Uthkal Light pink Sour

jl chtk df
ifr’kr evyk;erk
Juice (%) Seed mellowness
55.0 I B
Very soft
402 FR
Hard
35.2 FER
Hard
525 PHIEA
Soft
40.2 Igd PHOR
Very hard
36.5 agd PR
Very hard
543 EES] Gk
Very soft
40.1 EES) HOR
Very hard
36.7 FER
Hard
482 PrEet
Soft
36.2 Igd BIR
Very hard
46.5 FR
Hard
478 P
Soft
435 PR
Hard
353 PR
Hard
425 PR
Hard
46.7 HYH HoR
Medium hard
48.7 FER
Hard
50.3 P
Soft
44.2 TIT HoR
Medium hard
406 FIR
Hard

(27)

vh, 1, 1
I°fch Tss
(°Brix)
16.9
122
129
15.6
137
1222
15.7
12.8
115
123
147
122
129
15.2
125
16.1
14.7
15.1
153

14.4

13.4

et} L]

o
(N

VEyrk
ifr’kr
Acidity (%)
0.70
0.91
1.80
0.72
3.45
1.20
0.69
0.81
0.90
1.20
1.08
1.20
1.00
0.90
2.60
3.40
0.90
0.82
0.71

0.75

2.50
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tuuni; nkuk dk Jx Lokn i chtk dh
Germplasm Aril colour Taste ifr’kr eyk;erk
Juice (%) Seed mellowness

BIARIRT ECECaCIE] 9gd Wl 40.0 EESECIIN
Kalisirin Bright red Very sour Very hard
QT IehH AT SRS 45.2 HOR
Khog Bright red Very sour Hard
PIg Bl gedl YAl Bl HioT 41.7 BHOR
Coimb. White Light pink Slightly sweet Hard
UE WA Saih Sirin [Tl Pink  @EeT Sour 38.5 ®H3SR Hard
THIR 599 JJ,Tvn‘sﬁ 98 "eel 40.8 PR
MR 599 Pink Very sour Hard
TEEYISi—AT 3 Tlldl ghe  §gd Wecl 41.6 I
AHPG-C3 Whitish pink  Very sour Hard
IRFBS Yercaud T Red HIaT Sweet 45.7 H3R Hard
SIIYR FUBT IeH AT 9gd el 45.0 H3R
Jodhpur collection  Bright red Very sour Hard
Jer T o9 R gqeh e opl HIST 38.0 FOR
Bedana Thin Skin Bright red Slightly sweet Hard
4i—23 AT e HeT 46.2 B
P-23 Whitish pink  Sweet Soft
Gi—21 RIGIE]) Arar 44.1 950 BOR
P-21 Pink Sweet Very hard
T & MR Zch olel ggd @eel 33.8 9gd BoR
A K Anar Bright red Very sour Very hard
4i—26 Tl dbe WeT 47.1 EESECEIN
P-26 Whitish pink Sweet Very hard
ISl Sl Tordl Tl he @ecl 34.8 BN
Crenedo de Elecho ~ Whitish pink ~ Sour Hard
162812 RGIEI @eal 39.7 PHIR
EC-62812 Pink Sour Hard
%9l TN W Her 50.2 PIEA
Ruby Dark pink Sweet Soft
qgell Iqch ATel ggd Hral 57.0 DA
Mridula Blood red Very sweet Soft
TORT $X1 104347 TCH AT 9gd @eal 421 98T HoR
Tujetis EC 4347 Bright red Very sour Very hard
AR e q eel 41.7 Tgd HOR
Sirin Pink Sour Very hard
TUAUISI—14 1 qedH Tl LCrore | 45.6 PHOR
AHPG-H1 Bright red Sour Hard
IRBS el godl elldl  Bobl Wl 48.7 PR
Yercaud Local Light pink Slightly sour Hard
v TERT Al g W 378 9gd @oR
Tebest Dark red Very sour Very hard
11@-311 IS ﬂFITéﬁ Teel 40.5 ggd HAR
Gul-e-Shah Red Pink Sour Very hard

23)

vh, 1,1
i’fch 1SS
(°Brix)
13.9
16.0

12.8

19.2
13.2

12.5

10.5
15.8

15.3

13.1

12.8

16.0

12.6

15.6

12.8

14.2

14.7

12.8

13.7
12.5

13.0

14.7

VEyrk
ifr’kr
Acidity (%)
3.20
3.51

0.95

2.10
3.20

3.40

0.96
3.24

0.80
0.74
0.81
2.80
0.72
3.44
230
0.72
0.72
3.60
2.70
2.10
1.80
3.42

2.60
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@-1- tuuni; nkuk dk jx Lokn jl chtk dh LY/ I | VEYTk
S. No. Germplasm Aril colour Taste ifr’kr eyk;erk i’fch 1SS ifr’kr
Juice (%) Seed mellowness  (°Brix) Acidity (%)

45 W TR AT weeT 41.0 POR 11.9 2.50
Speen Danedar Pink Sour Hard

46 quadTSi—ga2 8ol YAl Bohl HioT 42.6 PR 15.7 1.20
AHPG-H2 Light pink Slightly sweet Hard

47 qe—5 ol Al HloT 46.7 PHIR 135 1.00
Patna-5 Light pink Sweet Hard

48 Qi—\r W B J\Lc,“én qgﬁ Gl 46.9 agﬁ EW}[’\Y 13.1 3.20
Sur Sukker Dark pink Very sour Very hard

49 HreaT TERT I[ATdN Har 48.2 PHER 143 0.78
Malta Dark pink Sweet Hard

50 R VS TR T Igd el 46.3 9gd BOR 14.5 3.10
Gulsa Red Dark red Very sour Very hard

51 TGS 3 RENIKISIET EESIRCES] 443 CES) PR 125 2.30
AHPG-H 3 Dark pink Very sour Very hard

52 w e el @eel 455 EES) PR 12.7 3.30
Gul-e-Shah Red Sour Very hard

53 el WS ST fis IemEn @eel 46.7 950 POR 15.2 3.00
Gul-e-Shah Rose Pink Pink Sour Very hard

54 A Bodl Tl Bodbl Aol 443 POR 125 130
Kurvi Light pink Slightly sweet Hard

55 I e TERT A Bodbl Aol 46.4 POR 143 1.50
Bedana Sedana Dark pink Slightly sweet Hard

56 qei—r el W Her 45.5 P 15.2 0.74
PG-C Light pink Sweet Soft

57 q—13 ol Al HioT 46.9 HeH HIR 14.8 0.83
P-13 Light pink Sweet Medium hard

58 I BIIE]] ERS RS 42.1 Igd PR 14.7 2.29
Agah Pink Very sour Very hard
CD5% 5.07 0.80 0.06

a1 2. 3MR Wl § JMaRor UG gE1 b N H fU=ar

Fig. 2. Variability in rind and aril colour of pomegranate germplasm
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AR B, AUAEUE, TERT & Y& SiF HeR
H MR & S W}fed fhu o @ 2| wal
P aFafad [AeN R Hifde—<raafas quf ©
YR W MR & SAGl BT Jedidh fhar T |
TR srafdy & RN, dad 14 SFHYGRI H
Wl Q@ TAT| SMRGHET ofsd ‘3 | 9l &l
A8 (3.57 HIeR), dadl Hhald YU (3.56 HIcR)
IR S (4.22 HeR) R I IR (5.85 |HI)
IfHaH T B T, Sdfh AR fb T
T (O x A H 9 @ Harg (1.60 HieR),
U Berd (143 1 3R 165 ) 3R a9 BRI
(3.06 3T) RIATH TSI DI T3 | BIAID, IR—IARGTAT
SFHYBRI §, IREBS I qIA ASG] U7 IT34T,
STafdh @ e HHSIR U7 T | 3R & Bl
qret Uil ¥, ey 21fdp ST T WeT (23.66) H
3R AT (19.85) 3R TH —1 (16.85) HT HH THD
91 BT & |

AIIH—TARINS IO BT SIS 14 STAAIBRI
# feor T 59H ffead wdll &1 aor
TA—1 (210,66 TT) H IR IHD d1¢ TG (193.55
M) IR AT (188.40 UT) &1 fHam T, wiafd
ARG @84 'S H R[Ad9 el do (86.71 UTH)
ot fopar a7 @R SHd 916 S (108.33 UTH) BT
%A Vel | BTelifd, MRS YHRI |, T+ @er o
STIdH Bl o (146.16 TTH) 3R Bl BT 3MHR
(6.35 x 6.67 ) Tl fHar, sAD 91 ASH TH'
(163.99 T, 6.25 X 6.58 THY) ¥ &T| TG, Abe
IR TA—1 H A Wl DI odd1g (7.43 AHN) 3R
AIers (7.45 99 AfDHaH o BT TS | 3T TR,
TA—1 (3.15 fedl) & 91 W=ave (3.59 foham) #
Ui MfIHad Bl SUST ol Bl AT | FE SATaT
¥ ufrerd T (76.74 ufiem@) H iR SWa 91
P (73.78 Ufera) 3R wdT (73.53 wforerd) # &<
o 1, Siafds =gAaH 39 Ufderd MRS oflg
g H (4017 wforera) S (43.74 gforerd) <@T 4T |
I SATET SIUed (15.73° f9.) TTorer =1 &<t foa,
IqS 18 R H (14.55° f9.) =T, STafds T @et
H arferpad arrdT (3.12 Ufer) < & TS |

HERTSE & YUT 1R ORI & IR & (A=
IFEN W MR & qFT BT qaeor W fear T |
Wl BT gU W AN D 7Y gOr & AfSRIRr am
H Bl B THHR WA AT Td AT | Tg,
MR fdee @1 focye wedr oF@R fHe war H

At Godhra

In field gene repository of regional station,
CHES, Godhra pomegranate germplasm are
being conserved. Pomegranate germplasm were
evaluated on the basis of vegetative growth and
physico-chemical characters of fruits. During the
reporting period, fruiting was observed in only
14 pomegranate genotypes. The maximum plant
height (3.57 m), canopy spread in N-S (3.56 m)
and E-W (4.22 m) directions and stem girth (5.85
cm) were recorded in anardana line ‘E’ while the
minimum plant height (1.60 m), plant spread (1.43
m & 1.65 m) and stem girth (3.06 cm) was recorded
in anardana cv. Goma Khatta (Ganesh x Nana).
However, among non-anardana genotypes,
Yercaud was found most vigorous while Khog
was found least vigorous. Among the fruited
pomegranate germplasm, Goma Khatta (23.66)
recorded highest average number of fruits/plant
followed by Sindhuri (19.85) and S-1 (16.85).

Physico-chemical characters were recorded
in 14 genotypes, out of which the maximum fruit
weight was recorded in S-1(210.66 g) followed by
Muscat (193.55 g) and Jyoti (188.40 g) while the
minimum fruit weight was recorded in anardana
line’E’(86.71 g) followed by‘G'(108.33 g). However,
amongst anardana types, Goma Khatta recorded
highest fruit weight (146.16 g) and fruit size (6.35
x 6.67 cm) followed by line‘F'(163.99 g, 6.25 X 6.58
cm). However, the maximum fruit length (7.43 cm)
and width (7.45 cm) recorded in Muscat and S-1,
respectively. Similarly, the maximum fruit yield/
plant was recorded in Muscat (3.59 kg) followed
by S-1 (3.15 kg). The highest juice percentage was
recorded in Ganesh (76.74 %) followed by Muscat
(73.78 %) and Ruby (73.53 %) while the minimum
juice percentage (40.17 %) was observed in
anardana line ‘E’ followed by ‘G'(43.74 %). Ganesh
recorded the highest TSS (15.73%Brix) followed by
Sinduri (14.55%Brix) while Goma Khatta recorded
the maximum acidity (3.12 %).

Pomegranate orchards were also surveyed
at different places in Pune, Maharashtra and
Bhavnagar, Gujarat. Fruit bagging was common
in most of the pomegranate orchards in Pune to
protect fruits from sun burning. However, sporadic
occurrence of pomegranate wilt was observed in

(30)
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pomegranate cv. Bhagwa. In Bhavnagar, acid lime
is predominantly grown in which pomegranate is
also taken as filler crop.

Date palm (Phoenix dectylifera)

Collection and conservation

Conservation and maintenance of sixty four
date palm varieties/ genotypes including exotics
was carried out during the period. Seeds of
Phoenix sylvestris was collected from Jhalawar
area and seedlings planted in field for evaluation.
The offshoots of a male genotype was collected
from DRS and planted for evaluation.

Evaluation of germplasm

The maximum plant height (7.10m) and
spread (7.30m N-S x 7.40m E-W) was observed
in cv. Halawy followed by Muscat (5.20m), Sabiah
(5.10m), Bikaner Local and Dayari (4.20m). The
spathe emergence was started from first week
of February and completed in middle of March.
Delay in emergence of spathe & opening was
observed in male plants and female palms due
to change in climatic conditions. The flowering/
fruiting were observed in 30 genotypes out of 64
germplasm during 2018. Early flowering /fruiting
and fruit maturity was recorded in cvs. Dhamas,
Surya and Nagal. Exotic cultivars Siwi and Ahmat
started flowering /fruiting. However, fruiting was
low in both cultivars. The berry of Ahmat was
greenish yellow and medium in size. The length
of strand in cv. Siwi was long (50- 60cm) and 10-
13 berry/strand. The berry colour was yellow and
sweet in taste.

One seedling plant was marked elite type
(CIAH/DP/S-2) during the year. The fruits were
matured in mid July and sweet in taste. The
number of berry per strand was 18-20; average
berry weight 10g with 37 kg/tree yield.

The doka fruits in late maturing, rain tolerant
and red colour genotype (CIAH/DP/S-01) was
harvested in September, 2018. The average fruit
weight was 9.8 g, number of berry /strand 27-29
and fruit yield was 62 kg/tree. The fruits were not
affected by rains and used for fresh consumption
and processing.

There was no variation in vegetative growth

EN)
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of plants in three germplasm introduced
from ICARDA, Jordan, The spathe emergence/
flowering were observed in MHN/B germplasm
in few plants and fruiting (1-2 bunch/plant) was
observed while fruiting was not observed in other
two germplasm during the year. The fruit weight
was 20-23g in MHN/B germplasm.

The maximum length of bunch was observed
in cvs. Sewi (104cm) followed by Bikaner Local
(95cm ), Surya (90cm) and Khadrawy (88 cm). The
number of bunches varied from 2-12 per plantand
fruits yield varied from 2.0 to 60.0 kg/plant among
the germplasm. Similarly, number of berries/
strand varied from 7 to 27. The maximum number
of bunches/ plant were observed in Shamran, Chip
chap, Halawy, Braim, and Bikaner Local (8-12). The
maximum number of berries (27 per strand) was
recorded in cv. Zahidi followed by Khuneizi (24),
Chip chap, Bikaner Local (20) while minimum
was in Ahmat variety (7). The bigger size berry
and weight (18.0 g) was observed in cv. Khalas
followed by Sewi (10.5g) and minimum fruit
weight (3.70g) was in Seddami. The maturity of
fruits (doka stage) recorded in maximum cultivars
in the second week of July. However, cvs. Medjool,
Sabiah and Dayari were harvested late at the end
of July and in first week of August. Maximum
fruit yield at doka stage was observed in cvs.
Chip chap (60 kg/tree), Halawy (54kg) and Zahidi
(50kg), Khuneizi, Braim and Bikaner local (45.5kg).
Total soluble solids (TSS) of doka fruits varied from
24.80 to 48.50° brix among germplasm. During
the year berries were damaged due to rains at the
time of harvesting in July and fruits spoiled due
to high humidity. Fruit size was in general small in
comparision to previous year due to 2-3 days dust
storm and moisture stress during fruit growth
period. The pind (tamar) stage was not occurred
in any genotypes.

Varietal evaluation

The performance of cvs. Halawy, Khalas,
Zahidi, Medjool and Khadrawy were observed
for growth, flowering /fruiting, vyield and
quality of fruits. The growth performance was
vigorous in Halawy and Khalas as compared to
Zahidi, Khadrawy and Medjool. Plant growth in
Khadrawy was drooping type. Flowering/fruiting

(:2)
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was observed in the plants of all varieties. As
intercrop, sesame in kharif and mustard in rabi
season was sown between inter spaces of trees
for proper utilization of land. The maximum fruit
yield/tree was observed in cv. Khalas (50.0kg/
tree) and Zahidi (46kg), followed by Medjool
(40kg), Halawy (38.0kg), and Khadrawy (35kg).
The fruit weight (6-18g), number of berry /strand
13-26 and TSS ( 36.0 to 43.5° Brix) varied among
varieties.

Evaluation of tissue culture plants

Tissue culture plants of cv. Barhee and
KCS-143 evaluated and showed better growth,
flowering and fruiting in Barhee cultivar. The
spathe emergence/ fruiting was observed in both
cultivars. Average number of bunch plant was
more (7) than KCS-143. The berry weight was 6.5g
in Barhee and 6.0 g in KCS plant. Fruit yield was
35kg/tree. The doka stage of maturity was noted
in the last week of July month. However, the size
of berry was affected by 2-3 days dust storm and
moisture stress condition during fruit growth
period.

Effect of stored and fresh pollens on fruiting

The effect of pollen stored under different
temperature conditions was carried out with the
objective to find out effect on fruiting in date
palm cv. Halawy. The results showed that pollen
stored under refrigerator conditions can be used
for pollination with fruit set 70%. The fruit set
was lowest (53%) under pollen stored at room
temperature. Under fresh pollen, 89 per cent
fruit set was observed. The pollen grains can be
stored under proper storage 4-5° C and used for
pollination in next season.

Aonla (Emblica officinalis Gaertn)
At Godhra

Aonla varieties viz, Chakaiya, Banarsi,
Francis, Krishna, Kanchan, NA-6, NA-10, Anand-1,
Anand-2, NA-7, Goma Aishwarya, BSR-1, Laxmi-52
and BSR-2 were studied for their yield, qualitative
and quantitative characters of fruits during the
year 2018-19. Genotypes established under field
condition, CHESA-1 to CHESA-11 were studied for
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their growth, flowering and fruiting under dryland
conditions.

Growth characters

Among the varieties, tree growth was
observed upright spreading in Banarasi, Krishna,
Chakaiya; tall upright in Anand-1 and Aanad-2;
tall spreading in NA-7, drooping in Francis and
tall semi-spreading in Kanchan and BSR-1 under
rainfed conditions of western India. The foliage in
Francis, NA-7, BSR-1 and NA-10 had dense foliage
whereas in Banarasi, Chakaiya, Krishna, Kanchan,
Anand-1, BSR-2 and Anand-2 had sparse foliage.
The tree trunk colour of varieties were grey in
Banarasi, Krishna, Francis, Chakaiya, Anand-1
and Anand-2 and whitish grey in Kanchan, Goma
Aishwarya, NA-7 and NA-10. The inflorescence
colour was deep pink in Banarasi and Krishna;
yellowish green in Francis; pinkish green in
Chakaiya and Kanchan; green to light pink in NA-
7,NA-10 and Anand-1 while light green to pinkish
colour of inflorescence was observed in Anand-2.
Inflorescence was also observed light pinkish
colour in Goma Aishwarya.

Qualitative characters

Variation in fruit shape was observed among
the varieties. It was observed triangular in
Banarasi and Krishna; flattened round in Francis,
NA-7, Goma Aishwarya, Chakaiya, Kanchan and
NA-10, and flattened oval in Anand-1 BSR-1 and
BSR-2 and Anand-2. Fruit colour of Banarasi and
Kanchan was whitish green; light green in Krishna,
Francis and Chakaiya; yellowish green in NA-7, NA-
10 and Anand-2 and greenish yellow in Anand-2.

The highest fruit set was recorded in the
NA-7 (51.25%) followed by Goma Aishwarya
(49.30%) (Fig. 3), Krishna (45.24%), NA-10 (42.60%)
and Kanchan (34.17%) and it was the lowest in
Banarasi (21.34%) followed by Chakaiya (30.70%).
The time of fruit set was noticed during the
15t fortnight of March in Krishna, Francis, NA-6,
Chakaiya, Kanchan and 2" fortnight of February
in Banarasi, NA-7,Goma Aishwarya, BSR-1, BSR-2
and NA-10 whereas it was recorded 2™ fortnight
of March in Anand-1 and Anand-2. The time of
fruit maturity was observed during last week of
October in Banarasi, Francis, NA-10 and the same
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was observed during last week of November in
Krishna, Chakaiya, Kanchan, Anand-1, BS-1, BSR-2
and Anand-2.

Quantitative characters

The fruit weight ranged between 28.74-
33.00g, being maximum in Banarasi (38.50 g)
followed by NA-7 (31.97 g) and it was measured the
minimum in BSR-1(14.17g) and Kanchan (25.80 g).
Among the varieties, fruit breadth varied between
3.41-4.38cm and the maximum breadth was
observed in Banarasi (4.38cm) followed by NA-7
and Chakaiya (4.15 cm), while it was minimum in
BSR (1.91cm). The percentage of fruit retention
(27.20%) was recorded the maximum in NA-7
followed by Krishna (23.54%) and the minimum
fruit retention were recorded in Banarasi (19.00%),
among the evaluated varieties.

jt'-__ -

Fig. 3. Aonla varieties

The juice content was observed maximum
in NA-7 (58.70 %) followed by Goma Aishwarya
(49.10%), however Chakaiya had the lowest juice
content (41.20%) followed by Banarasi (40.30%).
The acidity ranged between 1.98-2.21 % being the
maximum in BRS-1 (2.21%) followed by Krishna
(2.15 %), whereas it was observed the lowest
(1.98%) in Kanchan followed by Anand-1(2.02%).
The estimated vitamin C content among all
the varieties ranged between 349.70- 498.20
mg /100g. It was observed the highest in NA-7
(498.20 mg/100q) followed by Kanchan (458.10
mg/100g) and the same was found to be the
lowest in Banarasi (340.00mg/100g) followed by
Francis (350.15 mg/100g). The total soluble solids
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were recorded the maximum in NA-7 (10.50° Brix)
followed by Anand-1 (9.50° Brix) and Anand-2
(9.25° Brix) while Banarasi had the minimum value
(8.75° Brix) followed by NA-10 (9.00° Brix). Stone
shape was observed triangular in Banarasi and
Krishna; round in Chakaiya, Kanchan, Anand-1,
Goma Aishwarya and Anand-2; oval in Francis
and NA-10; oval round in NA-7. Banarasi followed
by Krishna and NA-7 enunciated large stone
and seed size, whereas it was small in Chakaiya,
Kanchan, BSR-1, Anand-1 and Anand-2 while the
rest of the varieties had medium stone size. The
weight of the stone was exhibited the highest in
Francis (2.12g) followed by Krishna (2.03g) and
Anand-1(2.52 g) and it was least in NA-7(1.98 g)
followed by Kanchan and NA-10 (2.00 g) among
the varieties.

Evaluation of aonla genotypes

Among the 12 genotypes established
under field condition, plant height (3.10 m) was
recorded in CHESA-4 followed by CHESA-7 (2.95
m) and it was recorded least in CHESA-1 (1.89 cm)
followed by CHESA-2 (2.05 m) whereas yield per
plant was recorded the maximum in CHESA-4
(7.42 kg) under rainfed semi-arid conditions.
Among the genotypes flowering and fruiting was
not observed in CHESA-1 and CHESA-2 which
were collected from north east region during
2014. Among the genotypes, tree growth which
was observed semi-spreading in CHESA-1 and
CHESA-2; tall uprightin CHESA-7 and CHESA-8; tall
spreading in CHES-5 and CHESA-6, semi-drooping
in CHESA-4.

Varietal evaluation

The plant height was recorded maximum
in BSR-1 (4.93) and the minimum in Goma
Aishwarya (4.75 m). Rootstock girth was found
maximum in Chakaiya (38.80 cm) whereas it was
recorded the minimum in Goma Aishwarya (29.97
cm). Scion girth was also found the maximum in
Chakaiya (36.59 cm) and the same was found to
be the minimum in Goma Aishwarya (29.97 cm).
Data on plant spread indicated the highest north-
south spread in Chakaiya (5.15 m) and it was
least in Goma Aishwarya (4.50m). Plant spread in
east-west direction was recorded the highest in
Chakaiya (5.05m) and it was the lowest in Goma
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Aishwarya (4.28m). Among the varieties, the
yield/plant was recorded the maximum in NA-7
(69.32kg) followed by Goma Aishwarya (64.23kg),
whereas yield was recorded the lowest (38.90 kg)
in BSR-1 (Table 6).

fdLek e 1kni of) ekin.M

Table 6. Growth characters of different aonla varieties under rainfed conditions

ikk Apkb! tef
Plant height (m)

fdLe variety ruk gk %0eht

Stock girth (cm)

§IUA3MR—1 BSR-1 493 34.70
T97—10 NA-10 4.82 30.79
TOIRTd—1 Gujarat-1 5.20 31.45
TAU—20 NA-20 4.98 30.98
TUqU—7 NA-7 4.90 36.10
IHAT Chakaiya 5.21 38.80
RIEIREED] 4.75 29.97
Goma Aishwarya

HIS! CD at 5% 0.54 4.64

a1 (Tiret Arfderg ®11331)

MeRT |
SHAEd QU8 U9 JaTdhd

& Bvg B o d§b F 14 & e,
TR U 9T & HemH ¥ 196 WS I
fpu T €| 9§ 2018—19 B SR AUTSTHASI—186
A AUFsuHd—196 d& oA AR IR I A
SHYBR Uha T Y o1 | 9§ 2018—19 & SR
78 SEUGRI H Hal AR Hed BT A T
T | YRRl & H9eg, A= groguei § 9wy

qRad-efierar <l 7% |

faf= SFHYeRI # SusT /WY (49.13—1.2.78
), ®wall & dor (0.74—2.82 f&u), well @
Fa1g (7.10—23.31 THN), Bell o TR (28.68— 60.
10 9H), Wi Aers (1.4-3.0 ), 91 =/
B (60—240), dIS1 el B G (11.47—10.50),
5T 9919 (0.10—0.20 UTH), Wil ToT (110.72—425.
407T) 3R IET g9 (0.38—2.19 fbuT) & Had H
e gRad-Teiierar <@l T | $H JdR /A6
e H T # IUAUd (33.37— 41.75° @), s
¥ AuauE (40.17—54.55° ), areerar (0.31—0.
49 yfrerd), faer®a A1 (13.07—21.20 4T,/ 100
), B e | (17902671 &UT,/100 M)
IR F BT (13.17—16.13 UfRI@) AMGTST W)

Lkdj %jk letd

Scion girth (cm)

ik/k Qyko leh% Plant spread (m)

m&n N-S 10&1 E-W
3245 475 467
28.98 4.84 4.60
29.74 495 497
29.75 468 4.49
3453 470 458
36.59 5.15 5.05
28.40 450 428
427 1.28 1.71

Bael (Aegle marmelos Correa.)
At Godhra

Germplasm collection and evaluation

Apart from the 14 varieties, 196 germplasm
has been established through in-situ patch
budding at the field gene bank of station.
Genotypes, CHESB-186 to CHESB-196 were
collected from Gujarat and Uttar Pradesh during
2018-19. Among the genotypes, flowering and
fruiting was noticed in 78 genotypes during the
year 2018-19. Huge variability was observed in
various characters.

Genotypes exhibited wide range of variability
in terms of yield/ plant (49.13-1.2.78 kg), fruit
weight (0.74-2.82 kg), fruit length (7.10-23.31cm
), fruit circumference (28.68- 60.10 c¢m), shell
thickness (1.4-3.0 mm), seed number/ fruit
(60-240), number of seed sacs (11.47-10.50),
seed weight (0.10-0.20g), shell weight (110.72-
425.409) and pulp weight (0.38-2.19 kg), and
for chemical composition including TSS in pulp
(33.37- 41.75%krix), TSS in mucilage (40.17-54.55
%Brix), acidity (0.31-0.49%), vitamin C (13.07-
21.20 mg/100q), total phenol contents (1790-
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HoasTad-16
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2, S ¥ 2010 & IRH IR, AviE, ORI
| dufed fear T ar) A d af # ufg gen
3 d 91.20 U1, Bt BT Ioi 148 fHuT, Heli
BT 3MHR 14.10 FH x 15.20 IHI, BT TR 44.21
T, W AICTS 0.20 I, I &I ol G&AT 77,
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2671 mg/100g) and total sugar (13.17-16.13%)
exhibited wide variation. Genotypes showed
wide variation in ripening period (February to
June). All the genotypes acclimatized well and
giving satisfactory economic yield in rainfed hot
semi-arid conditions of Gujarat. Based on the
observationonvariousaspects particularly fruiting
pattern and quality attributes, genotypes viz,
CHESB-11(1C-0629384), CHESB-16 (IC-0629385),
CHESB-21 (1C-0629386), CHESB-27 (1C-06293867)
CHESB-29 (I1C-0629388), CHESB-31(IC-0629389),
CHESB-42 (I1C-0629390), CHESB-48 (IC-0629391)
CHESB-59 (IC-0629392),  CHESB-60 (IC-
0629393),CHESB-62 (1C-0629394) CHESB-69 (IC-
0629395) CHESB-71 (IC-0629396), CHESB-73 (IC-
0629397), CHESB-77 (1C-0629398) and CHESB-78
(1C-0629399) were found to be superior for their
morphological, quantitative and qualitative
characters.

CHESB-11

Based on desirable horticultural traits, it has
been identified promising genotype which was
collected from Anand, Gujarat in 2010 (Fig. 4).
Average yield per plant 102.78 kg in 10™year, fruit
weight 1.45 kg, fruit size 14.05 cm x 15.10 cm,
fruit girth 44.10 cm, shell thickness 0.14cm, total
number of seed 77.23, seed weight 0.20g, total
seed weight 17.40g, fibre weight 28.42 g, shell
weight 190.60g, locules in cross section 14-17,
TSS pulp 38.00°B, TSS mucilage 50.70°B, acidity
(0.32%) and vitamin C 22.50 mg/100g pulp were
recorded. It is belong to late maturing group
(1t week May).The fruits of this genotype
are having good flavour and aroma. It is

highly suitable for sherbet, murabba and
powder making.
CHESB-16

It is identified promising based on

horticultural traits, which was collected from
Vidyanagar, Anand, Gujarat during 2010. Average
yield per plant 91.20 kg in 9™ year, fruit weight
1.48 kg, fruit size 14.10 cm x 15.20 cm, fruit
girth 4421 cm, shell thickness 0.20cm, total
number of seed 77, seed weight 0.20g, total
seed weight 17.50g, fibre weight 27.40 g, shell
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Fig. 4. Bael CHESB-11
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Fig.5. Bael CHESB-21

weight 195.20g, locules in cross section 14-17,
TSS pulp 38.13%B, TSS mucilage 49.80°B, acidity
0.30% and vitamin ‘C’ 21.80 mg/100 g pulp were
recorded.

It belongs to late maturing group (3™ week
of May). It is rich in antioxidants activity, CUPRAC
(micro MTE/g) was recorded 129.35 in mucilage
and 62.18 in fruit pulp. The fruits of this genotype
are having good flavour and aroma. It is highly
suitable for sherbet, murabba and powder
making.

CHESB-21

It was collected from Pansora village, Anand,
Gujarat during the year 2011. Average yield per
plant 87.50 kg in 9" year, fruit weight ranged
between 1.35-1.65 kg, fruit size 21.20 cm x 14.40
cm, fruit girth 44.77 cm, shell thickness 0.20 cm,
total number of seed 102.15, seed weight 0.20g,
total seed weight 20.51g, fibre weight 40.42g, shell
weight 205.10g, locules in cross section 14-16,
TSS pulp 37.15%B, TSS mucilage 50.50°Brix, acidity
0.34% and vitamin ‘C’ 20.80 mg/100g pulp were
recorded. It is medium maturing variety (3 week
of April).The fruits of this genotype are having
good flavour and aroma.lt is highly suitable for
pickle, sherbet, candy, jam and powder making
(Fig. 5).

CHESB-27

It was collected from Undel village, Anand,
Gujarat during the year 2011. Average yield per
plant 98.90 kg in 9™ year (heavy yielder), fruit
weight ranged between 1.15-1.35 kg, fruit size
14.30 cm x 13.40 cm, fruit girth 42.17 cm, shell
thickness 0.25 cm, total number of seed 58.15,
seed weight 0.20g, total seed weight 20.51g,

(39)
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fibre weight 48.42g, shell weight 205.10g, locules
in cross section 15-17, TSS pulp 42.15°B, TSS
mucilage 45.50°B, acidity 0.33% and vitamin
‘C’ 20.80 mg/100g pulp were recorded. It is mid
maturing variety (4™ week of April).The fruits
of this genotype are having good flavour and
aroma. It is having excellent shelf life (18days) and
lemon yellow colour of fruit after ripening. It is
highly suitable for pickle, sherbet, candy, jam and
powder making (Fig. 6) .
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Fig. 6. Bael CHESB-27

Fruit growth and development in bael varieties under
dryland conditions

The results of study revealed that the growth
rate of bael fruit has three distinct phases; the
initial slow increase for one month (up to 15
July) followed by rapid increase for three months
(up to 30" October) and then slight growth till
November. Rapid increase in fruit growth was
observed from 15" August to 15" October and
then more or less stationary phase till maturity
and nominal decrease in April and May months.
It has been observed that the bael matures in
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December-January in western India. However, the
fruit ripens normally from February-May which
depends up on the varieties/genotypes and agro-
climatic condition. It has been observed that the
varieties having bigger size fruit, the fruit growth
and development continue till November in
comparison to the varieties having smaller fruits
(Fig. 7). Fruit growth and development is also
influenced by the moisture content in soil and
prevailing temperature in particular area.

UTd1—16 NB-16

o 7. 91 S99gal § SMeIRe =g

Fig. 7. Morphovariations in bael genotypes
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Cauliflory in bael

At CHES, Godhra, 196 germplasm have been
established in field repository which is being
characterized for various horticultural traits.
During evaluation, it was observed that the bael
tree produced fruits from the main trunk to one
year old shoots. It was observed that flower and
fruits had appeared on trunk, primary, secondary
tertiary, fourth, fifth and sixth branches, and first,
second, third, fourth, fifth and sixth year growth

(D)
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of growing shoots. Bael is an ideal cauliflorous
example of fruit tree (Fig. 8).

1T T2 Goma Yashi

o 8. 91 SIS &I TAGHAT AT
Fig. 8. Cauliflorous woody branches of bael germplasm
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Fig. 9. a: Fruit shape affected by metaxenia

Metaxenia in bael

Metaxenia is the effect of pollen on fruit shape
and other fruit characteristics. Metaxenia may
be able to be used to identify the best pollinizer
parents to decrease fruit development period
and increase yield in mixed cultivar plantings. We
found that the source of pollen exerts direct
influence on the size, shape and styler end cavity
of fruit, seed and the speed of development, and
on the time of ripening of fruit of and quality
of fruit of the asexual propagated different
germplasm of bael (Fig. 9). This direct influence of

o HIJ
b: Original fruit shape of mother plant
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the male parent on the development of the bael
fruit is precise and definite and varies with the
particular male to fecundate the female flowers
which diffuse out into the tissues of the mother
plant that constitute the seed and fruit and exert a
specific effect on these tissues varying according
to the particular male parent to fecundated the
embryo and endosperm (metaxenia).

Vivipary in bael

In vivipary, germination of seed takes place
inside the fruits while still attached to the mother
plant. Bael fruits as usually remain free from
viviparous seeds. while cutting the fruits for study,
an unusual occurrence of vivipary was observed in
one of the bael germplasm. The fruit was having a
weight of 650g, its pulp was yellow in colour and
was slightly insipid in taste. The cavity formed in
fruit pulp were full of amber or honey coloured
viscous very sticky or glutinous (mucilage),
translucent pulp, which is slightly sweet and
feebly aromatic. As appeared physically, it was
tree ripened fruit harvested from the tree from
the field gene bank at CHES, Godhra, the seeds
manifest light yellow coloured radical embedded
in mucilage of locule cavity (Vivipary).

Total 190 germplasm were maintained in the
field repository. Out of these, 25 promising bael
germplasm observations were recorded. The
maximum plant height (5.4 m) in seedling R651-
3 and canopy spread (5.4 m E-W and 5.2 m N-S),
stem girth (70 cm) and number of fruits per plant
(67) were recorded in seedling R1S3-3. While,
minimum plant height (2.6 m) in seedling R17
S2-1 and canopy spread (2.6 m E-W & 2.7 NS), stem
girth (31.3 cm ) and numbers of fruit per plant (
4.3) were recorded in seedling R15 S2-3 (Table 7).

Varietal trial on bael

Varietal trial on bael was set in during the year
2007 with eight varieties (NB-5, NB-9, NB-16, NB-
17,CISHB-1, CISHB-2, Pant Aparna and Pant Sujata)
which were replicated four times considering
two plants of each variety as unit of treatment to
study the comparative performance with respect
to their growth, yield and quality attributes under
rainfed conditions of western India. Results of
study divulged that the maximum plant height
(6.04 m), stem girth (33. 37 cm) was exhibited by
NB-17 whereas the plant spread (6.18 m) were

(3)
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Table 7. Evaluation of bael germplasm under hot arid condition of Rajasthan

chitkdj ik/k Apko! ettt ruk ifjf/k iheh ik/k Qyko lefih ifr 1k/kk Qyk dh
Seedlings Plant height (m) Stem girth (cm) Plant spread (m) L[k
E-W N-S No. of fruit /plant

R1S3-3 4.5 50.3 4.3 4.4 22.0
R6 S1-3 5.4 50.3 49 5.0 50.3
R15S3-3 4.6 70.0 54 5.2 67.0
R6 S3-3 44 61.0 4.2 4.5 57.0
R9S1-1 3.7 51.7 3.9 3.8 54.3
R10S1-3 4.5 553 4.5 5.1 21.0
R115S1-3 3.9 48.7 4.0 4.8 15.7
R112 S1-1 4.1 543 4.7 4.0 65.3
R12 S2-1 3.7 55.0 4.4 4.4 60.3
R12 S4-1 4.5 54.3 4.6 4.0 41.7
R1551-3 3.6 50.3 4.2 3.6 213
R15S52-3 2.6 313 26 2.7 4.3
R16 S1-2 3.0 48.0 4.0 3.6 19.0
R17 51-3 3.9 533 4.1 3.6 40.0
R17 S2-1 2.6 48.0 3.1 3.6 25.0
R18S1-2 4.0 50.0 34 33 17.0
R21S3-2 4.6 50.0 4.3 3.8 357
R22S1-3 5.2 66.0 5.1 4.7 30.0
R29 S2-2 5.1 35.0 4.5 4.4 35.0
R29 S4-2 4.7 55.0 3.2 3.0 27.0
R37S2-3 4.0 31.7 2.7 2.8 31.0
R3851-3 44 40.0 35 34 14.0
R39 S2-2 4.7 44.7 35 3.7 453
R48 S1-1 38 525 43 4.8 55.0
R50 S1-1 3.6 33.0 3.2 3.9 34.3
TS, U9+ SE.m+ 0.28 0.36 0.30 2.68 2.65
BT CD at 5% 0.82 1.04 0.85 7.65 7.56

o T, STafes diem IR (6.18 ) Hemguayad
—2 ¥ 3ffmad o, 91 § A —1 ( 5.80 )
R A —17 (5.70 HER) BT HH I@T| BT
AT T JMHR TGN —17 (859 x 4.30 THN) H a9
A 3R Uq emul (6.14 x 3.33 WHI) (qrforadr
8) # Wed dH <of fhar war| uefg wh @
ciaTs HRMEUATad—1 (5.39 WHI) # 3R drers ud
JoITaT (3.29 WHY) H Ieadq <ol @I T3 | Ui dren
ANfIHTH IUST Ud (9ot (103.24 ) iR I|Dd
1€ TAEI-9 (94.29 o) iR Hemgvavadi—1 (9.
42 f&uT) # S @ M8, SEfe a8 uEd-17 H
(63.57 faru) @R SH® d1€ UAdI—16 (65.30) 3iR
Ud Gordr (70.25 fHuT) gAdH IS @I TE | 9N

recorded the maximum in CISHB-2 followed by
CISHB-1 (5.80 m) and NB-17 (5.70 m). Terminal
leaf size was recorded the highest in NB-17 (8.59
X 4.30 cm), whereas it was recorded the lowest in
Pant Aparna (6.14 x 3.33 cm) (Table 8). Lateral leaf
length was recorded the highest in CISHB-1 (5.39
c¢m) and width in Pant Sujata (3.29cm). Yield/plant
was observed maximum in Pant Aparna (103.24
kg) followed by NB-9 (94.29kg) and CISH-B-1
(90.42kg), whereas the same was recorded the
minimum (63.57 kg) in NB-17, followed by NB-16
(65.30) and Pant Sujata (70.25kg) . The maximum
fruit weight was recorded in NB-17 (1.75 kg)
followed by CISHB-2 (1.67kg) whereas the
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minimum in NB-16 (0.70 kg).Chemical attributes
in terms of TSS was recorded the maximum in
NB-9 (38.05%) whereas the acidity was found the
highest in Pant Sujata (0.49%) and it was minimum
in CISHB-1 (0.30%). The total sugars and vitamin C
were estimated the highest in NB-9 (19.98% and
21.87 mg/100 g) among all the varieties evaluated
under rainfed conditions.

Based on various observations (Table 9), it
may be inferred from the study that the different
varieties are performing well under rainfed semi-
arid ecosystem. The varieties viz.,, NB-9, CISHB-1
and Pant Aparna were found to be better in terms
of yield and qualitative attributes and NB-5 was
found to be the best for qualitative attributes
among the varieties evaluated under rainfed
conditions of western India.

rkfydk 8- o'k vi/kkfjr ifjfLFkfr;k e: cy dh foftklu fdLe: dk fodkl 0;ogkj

Table 8. Growth behaviour of bael varieties under rainfed conditions

fdLei 1k Aipkbi ik/k Qyko teh  ruk ifjf/k Vieuy 1Rrh vkdkj ik’0 1Rrh vkdkjy hlet
Varieties Yehhplant Plantspread (m) | liehl Stem Y ehy Lateral leaf size (cm)
height (m) girth (cm)  Terminal leaf size (cm)
yEckb pkMkb yEckb. pkMkb:
Length Breadth Length Breadth
-5 NB5 4.97 4.10 28.95 8.18 4.23 5.32 3.04
w9 NB-9 5.12 421 30.13 7.52 3.91 4.65 273
TT¥i—16 NB-16 5.10 4.05 32.16 7.15 342 347 252
w17 NB-17 6.04 5.70 33.37 8.59 430 4.81 291
Sergeuediog 5.74 5.80 2042 8.28 3.85 539 257
CISHB-1
Sengueuedl o 5.20 6.18 33.27 6.84 3.80 4.47 2.79
CISHB-2
d g 4.98 4.84 30.18 6.14 333 3.44 252
Pant Aparna
qg SIS 5.10 455 29.55 7.92 4.27 4.20 3.29
Pant Sujata
GE CD. at 5% 034 031 2.90 0.63 031 0.53 0.23
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Table 9. Yield and quality attributes of bael varieties under rainfed conditions

fdLei mit@ QyHkj Qy Qy cht

Varieties ikekk Ufdxki yEck  pkMkb. L[ ;k@
Ifdxky Fruit  ylef  Uleht il kekk
Yield Weight Fryit  Fruit  No.of
/plant  (kg) length  width seeds
(kg) (cm) (cm) fruit

Hasee 9042 090 2012 1242 17035

Todl—1

CISHB-1

Hrasee 8943 165 1710 1545  107.20

T2

CISHB-2

-5 NB-5 7245 094 1152 1232 091.20

TT4—9NB-9 94.25 1.55 16.75 14.44 109.34

16 6530 072 1253 1005 17073

NB-16

17 63.57 173 2057 1493  189.37

NB-17

aq e 10324 092 1143 1204  107.13

Pant Aparna

gq gofrer 70.25 1.43 13.33 16.40 125.40

Pant Sujata

e 3.71 0.43 1.42 1.17 11.04

C.D.at5%

TS Ad (B fermi=an)

MeRT H

Iuael |l 16 STIgel BT JWH, Bl 3iR
U AMGUS] & fordl Hedidhd fhar |
qAidHd ¥ Ul URUHAl HI dlfetdT HAfG 9 H
ST AT & | HUasuaes]—2, HIuasuase]—4,
ATasUHST]—6, UUagUdAsSS]—10 3R Hgds
THSE]—15 B I YR & WU H qol (AT
T SRRl H W Avesuaea]—4
(45233 UT) H SR SHd I8 AYISTHS] 2
(39200 W) T HUASUHSK]—6 (375.00 7T
H %al BT IR AfHaH gol fhar w1, STafh
Aueguasa—7  H g8 gAdq (16557 UT) o |
Bl B ddrs dvasuas<—4 (10367 ) #
| AP ol Bl TS, Taid I8 AASUEST]—7
6120 M) & a9 A oA | W SHUGRI H
A Ball Bl dlers 9666 T F 66.35 HT dH
Tl B M| @I B g AUEsTHSd—4

[Kky [kky VA, 11 VEyrk dy foVkfeu
Hkkj ekVkbl  UfMfch Yifrikrk  “kdjk Ih
Ixky  4lety  TSS  Acidity Yifrikrh ifexk@
Shell  Shell (*Brix) (%) Total 100xk4
weight thickness sugar (%)  vitamin
) (cm) C(mg/
100 g)
151.42 0.17 35.00 0.32 18.24 17.20
262.35 0.27 32.27 0.34 19.15 18.30
182.40 0.17 3457 0.30 17.63 19.73
265.58 0.28 38.08 0.35 19.95 22.20
159.25 0.25 34.75 0.37 17.30 19.55
175.24 0.25 34.33 0.45 17.22 18.60
169.34 0.23 35.65 0.49 18.73 16.50
232.62 0.28 35.37 0.45 16.18 17.17
21.13 0..03 3.25 0.04 1.65 1.64

Wood apple (Feronia limonia)

At Godhra

Among the all the genotypes, the maximum
fruit weight was recorded in CHESW-4 (452.33 g)
followed by CHESW-2 (392.00g) and CHESW-6
(375.00 g) while, it was minimum in CHESW-7
(165.579). The fruit length was recorded highest
in CHESW-4 (103.67 mm) whereas it was least
in CHESW-7 (61.29 mm). The fruit breadth
varied from 96.66 mm to 66.35 mm among all
genotypes. The pulp weight of fruit was observed
maximum in CHESW-4 (230.32g) followed by
CHESW-6 (218.52g), CHESW-2 (201.10 g), while
it was minimum in CHESW-7 (78.91g). Whereas,
the shell weight of fruit was recorded highest
in CHESW-4 (180.12 g) followed by CHESW-9
(129.33g) while lowest in CHESW-7 (49.33 q).
Among the all genotypes, CHESW-6 genotype was

(46)
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observed maximum fruit pulp (63.60%) followed
by CHESW-4 (58.00%). The fruit yield per plant was
estimated in all the genotypes in 13" year age
plant. The highest yield per plant was recorded
in CHESW-4 (125.25 kg) followed by CHESW-6
(120.0 kg), CHESW-2 (108.23 kg), CHESW-10
(110.97 kg) and CHESW-15 (105.23kg) whereas
it was recorded minimum (50.45kg) in CHESW-1
(Table 10).

rifydk 10- dk'B o tuuidkjk di Qy vkj mit fo’k'krk,
Table10. Fruit and yield attributes of wood apple genotypes

tuuidkj Qy yEckb  Qy pkMkbl  Qy Hkj ixke  Qy wvkdkj  xink Hkkj ixkt  1fr Qykit
Genotypes Ifeeht Fruit Ifeeft Fruit Fruitweight(g) Fruitshape Pulpweight(g) Yfdxki Fruit
length (mm) breadth (mm) yield (kg)/ plant

1 75.34 76.52 239.43 e 105.23 050.45
CHESW-1 Round

5 96.58 87.56 392.00 daaq 201.10 108.23
CHESW-2 Oblong

3 76.52 79.23 312.00 S| 146.33 058.50
CHESW-3 Round

4 103.67 96.66 452.33 Faaq 230.32 125.25
CHESW-4 Oblong
(IC-0629365)

5 75.68 77.63 266.33 e 135.99 068.60
CHESW-5 Round

6 93.35 86.49 375.00 e 218.52 120.00
CHESW-6 Round
(IC-0629366)

7 61.29 66.35 165.57 e 078.91 077.75
CHESW-7 Round

3 74.69 76.85 227.00 e 102.34 072.88
CHESW-8 Round

9 76.42 78.64 310.20 et 144.67 060.52
CHESW-9 Round

10 71.92 80.12 350.23 IueT 162.00 110.97
CHESW-10 Flat
(IC-0629368)
Hoagrasa—11 72.84 76.82 299.33 e 142.30 081.98
CHESW-11 Round
Hagesa—12 71.26 68.63 285.35 By 130.56 062.15
CHESW-12 Triangular
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tuuidgj Qy yEckb  Qy pkMkbl  Qy Hkkj ixkt  Qy wvkdkj  xink Hkj ixkt  1fr Qykit

Genotypes Ifeeht Fruit Yfeelt Fruit Fruitweight(g) Fruitshape Pulpweight(9)  Ifdxki Fruit
length (mm) breadth (mm) yield (kg)/ plant

HragTasa—13 70.63 73.26 273.65 e 124.36 056.23

CHESW-13 Round

HasTasa—14 7236 67.39 282.43 By 127.42 072.56

CHESW-14 Triangular

Hragasa—15 84.52 77.26 320.45 Faaq 178.23 105.23

CHESW-15 Oblong

Rlle iUt e 75.34 77.24 258.32 e 110.23 072.54

CHESW-16 Round

C.D.(0.05) 06.92 05.79 015.23 _ 014.97 7.20

rkfydk 11- dk'B lio tuundkjk dh Hkfrd&jklk;fud fo’k'krk,

Table 11. Physico-chemical attributes of wood apple genotypes

tuuidkj jl vh, 1,1 VEyrk fovkfeu Ih AVrh “kdjk dy “kdjjk
Genotypes ifrkr ifcD 1% ifrkr Iifexk@100xk Qy4%  4ifr’krk Yk
Juice TSS (°Brix) Acidity (%) Vitamin C Reducing Total sugars
% (mg/100g fruit) sugars (%) (%)
xnk  fNydk xnk fNydk Xink fNydk
Pulp Peel Pulp Peel Pulp Peel

Wasdesa—1 CHESW-1 1518 1560 2428 431 236 24.12 17.23 1.1 1.92
Haguasa—2 CHESW-2 1512 1800 2512 505 232 25.68 18.75 123 242
Wasudea—3 CHESW-3 1523 1200 2208 454 222 26.85 17.23 117 2.34
Hoasrasa—4 1820 1412 2718 385 275 31.12 20.46 142 3.07
CHESW-4 (IC-0629365)
WasaSead—5 CHESW-5 1726 1460 2665 631 272 21.36 2236 121 2.24
@W_G 1830 1930 29.12 497 2.54 30.56 18.28 1.22 2.13
CHESW-6 (IC-0629366)
Wagudee—7 CHESW-7 1500 1250 2075 462 238 25.54 2275 1.21 2.09
@W_g CHESW-8 1726 13.00 21.80 3.54 2.42 26.18 17.63 1.17 241
Wagudea—9 CHESW-9 1806 1230 2332 481 248 27.36 24.12 1.22 2.55
q:ﬁ'qag"qq:]@gi_']o 18.10 1700 25.12 6.08 2.58 31.92 23.32 1.21 2.34
CHESW-10 (IC-0629368)

—11 1552 1230 26.12 5.65 2.70 32.38 16.21 1.23 243
CHESW-11

—12 16.20 1527 2878 6.19 2.62 27.78 17.21 1.13 2.17
CHESW-12

13 16.23 15.60 2375 7.31 2.24 22.22 15.75 1.15 2.33
CHESW-13

14 1726 1586 2732 6.14 2.61 21.53 22.31 1.17 2.35
CHESW-14

—15 1736 20.12 28.65 5.37 2.60 29.66 24.27 1.20 2.42
CHESW-15
Wagudsa—1 CHESW-16 1720 1723 2638 492 268 24.32 23.34 122 2.65
C.D.(0.05) 1.67 1.32 1.37 043 0.20 1.72 1.88 0.12 0.15

)
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The moisture content of wood apple
genotypes varied from 70.12 to 72.92% and it
was found maximum in CHESW-10 (72.92%)
whereas maximum juice content was recorded
in CHESW-6 (18.30%). The highest total soluble
solid (TSS) was recorded in genotype CHESW-6
(19.30 °Brix) in pulp and 29.31%rix in fruit peel.
The fruit acidity varied from 3.54 to 7.31% in
pulp among the genotype. The ascorbic acid
was recorded highest in CHESW-11 (32.38 mg)
in fruit pulp. The maximum reducing and total
sugars (Table 11) were estimated in CHESW-4,
142 and 3.07%, respectively. The highest
pectin content was estimated in CHESW-16
(1.82%).

The growth parameters and fruiting traits
recorded in new germplasm of wood apple,
which were planted in 2015. The plant growth
character and yield was recorded in 4" year
age plant. The root stock dia., scion dia., plant
height, plant spread, total fruit and fruit weight
were recorded 8.12-38.12cm, 6.23-36.23 cm,
1.48-3.83 m, 0.48-3.31m EW & 0.50-3.16 m NS,
8.12-60.23 and 247.23-318.53 g, respectively
(Table 12).

rkfydk 12- dk'B bo d u, tuunl;k d of) ekin.M

Table 12. Growth parameters of new germplasm of wood apple

tuuidkj eyor ifjfk  Wkdj ifjfk  ikk Apkb ikk Qyko lett  Qykdi  Qy Hj
Genotypes i lie Root ilieht Scion Yt Plant Plantspread (m)  [I[;k Total !Xk Fruit
stock dia. (cm) dia. (cm) height (m) EW NS fruit (no.) weight (g)
CHESW-17 18.32 16.45 2.41 02.25 02.52 No fruiting
CHESW-18 35.23 32.12 3.83 03.15 03.05 10.53 276.85
CHESW-19 2713 25.14 2.65 02.55 02.50 No fruiting
CHESW-20 15.23 14.18 1.90 00.91 00.89 No fruiting
CHESW-21 36.24 3542 3.34 02.56 02.53 8.12 292.36
CHESW-22 31.65 28.15 3.45 02.21 02.16 22.53 295.63
CHESW-23 39.12 36.18 4.26 02.92 03.16 20.13 274.36
CHESW-24 18.63 15.36 2.32 01.50 01.72 No fruiting
CHESW-25 34.26 32.45 3.30 03.14 02.89 24.30 284.32
CHESW-26 8.120 6.230 1.48 00.48 00.50 No fruiting
CHESW-27 38.12 36.23 3.82 03.31 03.08 60.23 318.53
CHESW-28 18.23 16.25 2.25 01.64 01.82 No fruiting
CHESW-29 22.23 20.33 2.67 01.98 02.16 15.12 268.56
CHESW-30 24.75 24.25 2.85 01.89 01.93 16.32 290.13
CHESW-31 21.56 22.25 2.35 01.99 01.82 14.23 247.23
CHESW-32 14.34 12.67 1.83 01.39 01.48 No fruiting
C.D. (0.05) 03.53 02.13 0.18 00.16 00.89 1.56 18.23

)
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Fig. 10.

Fruiting of Thar Gaurav (IC-0629365)

At Bikaner
Three genotypes were evaluated for
vegetative, flowering and fruiting related

attributes under hot arid ecosystems. Vegetative
growth was observed slow during initial years in
all genotypes and flowering was not observed
even after 7 years of planting.

Custard apple (Annona squomosa)

The existing forty seven custard apple
germplasms were evaluated for their qualitative
and quantative characters and significantvariation
was found. The qualitative and quantative
attributes varied likes fruit weight (117.12-
372.369), fruit length (6.52-8.36cm), fruit diameter
(5.43-8.62cm), pulp weight (48.36-242.38g), rind
weight (42.28-125.27g), pulp (45.23-66.21%), rind
thickness (2.21-4.43mm), fruit pulp color (creamy
white to dull white), fruit core length (1.22-
3.48cm), pulp texture (soft to gritty), total sugars
(13.21-17.22%), reducing sugars (11.39-15.33%),
ascorbic acid (16.78-38.24 mg), no. of flakes
(41.84-98.26), no. of flakes with seed (41.12-84.32),
no. of flakes without seed (5.72-56.18), firmness
of flesh (firm to medium), TSS (25.27-31.45 °Brix),
acidity (0.21-0.53%), pulp aroma (mild-strong),
eating quality (good and very good), shelf life
(3-6 days) and yield (6.25-22.55 kg/tree). Among
the evaluation of existing germplasm, CHESCA-4,
CHESCA-13, CHESCA-23 and CHESCA-27 was
found superior in term of fruit quality and yield
under field condition.

The new selected genotypes were planted in
field during 2017. Rootstock and scion diameter
varied from 18.30 to 36.50mm and 14.50 to 32.80

(50)
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mm, respectively. The plant height recorded
90.24-165.24 cm. The fruit weight ranged from
135.23-280.10g while fruit pulp was observed
52.23-121.35g. The pulp percentage was
recorded maximum in CHESCA-21 (49.22%).
The highest seed number was observed in
CHESCA-33 (71.33).

Jamun (Syzigium cuminii)

Twenty six promising genotypes of jamun
were evaluated for growth, flowering, fruiting
and fruit quality attributes. Peak period of
panicle emergence was recorded in the month
of February. Goma Priyanka ripened in the first
week of June and recorded 52.00 kg fruit yield,
19.70 g fruit weight, 86.20 % pulp and 16.40 °
Brix TSS, 0.38 % titratable acidity, 11.20 % total
sugar and 48.12 mg/100 g vitamin ‘C’ under
rainfed conditions of hot semi-arid ecosystem.
Thar Kranti variety ripened in the last week of
May and recorded 48.00 kg fruit yield per plant,
20.80 g fruit weight, 84.20 % pulp and 17.50 °
Brix TSS under rainfed conditions of hot semi-
arid ecosystem. Further, 40 genotypes including
Konkan Bahadoli, CISHJ-37,Gokak 1, Gokak 2,
Gokak 3, Seedless and Seeded jamun have been
evaluated for growth, flowering, fruiting and fruit
quality attributes. CHESJ-30 was found promising
with 85.20 % pulp, 17.40 °Brix TSS, it matures after
Goma Priyanka and Thar Kranti. During the year
2018 one genotype i.e. CHES-69 was collected.
Total germplasm maintained in the field gene
bank is 69.

Jamun CHES-69

It was collected from Ode, district Anand.
It ripens during June. It recorded 20.80 g fruit
weight, 85.50per cent pulp, 17.50°Brix TSS,
12.80 % total sugar and 52.45 mg/100 g vitamin
C under rainfed conditions of hot semi-arid
ecosystem.

(s1)
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Varietal trial in Jamun

The experiment has been laid out during July-
2013 with 4 varieties (Goma Priyanka, CISHJ-37,
CISHJ-42 and Konkan Bardoli) and 5 replications.
Maximum plant height was recorded in CISHJ-37
(4.82 m) followed by CISHJ-42. Stock and scion
girth was found to be maximum in CISH-37 (Table
13). Plants are growing well under semi arid
ecosystem of western India.

rkfydk 13- v/K’k'd fLFkfr e tkeu fdLek di of) ekin.M

Table 13. Growth attributes of jamun varieties under semi arid condition.

fdLe: eyor 2jk bkdj %kjk
Varieties ilieht et
Stock girth (cm)  Scion girth (cm)

T R 36.11 30.91

Goma Priyanka

Hranduaua—37 42.10 34.00

CISHJ-37

@W—42 40.20 32.10

CISHJ-42

P gREN 34.00 27.11

Konkan Bardoli

CD (P=0.05) 0.40 0.23
sHell (SaRsw sfos®)

=T uTeu AUSUS] & MUR WR $H & 24
I SFIGHRI BT G, B AR el Joraxdt
oI faRivaret & fog Jeaiad foar a7 | goes |
Aatfer® wel U™ (4.30) H €51 fBy TV | Halros
3R [T IRV & AMER WR WTISTHSI—10
e 38l fe e |
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Ig e g+ arell WU B & | Y o Arel

3R MY gepell A1 € | Bergel Ui Ui 75.20
. ot foan war | aRygad &1 ==| fafe @<

BT 3ifom FE 2| URUFadr & qHT A el
gfoerd (52.60 ufcrera) iR Svaww (7020 ffs)
Tl fdar T |

SNl | YolfaiTd gRleror
T8 TANT SJelTs 2008 H IR T 37 o7 | &9

ik/k Apkb leh
Plant height(m)

ik Qyko Ui&it
Plant spread(E-W)

ik/k Qyko Im&nk
Plant spread (N-S)

3.70 3.60 3.50
4.82 4.40 4.35
4.61 3.30 3.22
3.65 3.50 3.40
0.31 0.13 0.10

Tamarind (Tamarindus indica)

Promising genotypes (24 no) of tamarind were
evaluated for growth, flowering, fruiting and fruit
quality attributes. Maximum number of fruits per
panicle was recorded in Pratisthan (4.30). On the
basis of fruit yield and quality attributes,CHEST-10
was found promising.

Tamarind CHEST-10

It has up right growth habit, thick trunk and
drooping branches. It recorded 75.20 kg fruit per
plant. Peak period of ripening time was last week
of March. It recorded 52.60 per cent pulp and
70.20 °Brix TSS during ripening.

Varietal trial on tamarind

The experiment was conducted in the
month of July 2008. Ten tamarind varieties, i.e.
Pratisthan, T-263, PKM-1, Ajanta, DTS-1, Red Type,

(s2)
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Sweet Type, Bantoor, Urigum and Goma Prateek
were planted in randomized block design with
four replications and observations on growth
pattern and fruit quality attributes were recorded.
Plant height of Ajanta was observed maximum i.e.
5.50 m while minimum plant height 3.10 m was
recorded in Sweet Type (Table 14). Plant spread
(E-W and N-S) was also found maximum in Ajanta.
Maximum fruit yield was noted in Goma Prareek
(30.25 kg / plant) maximum pod length (14.57
cm) and pulp content (51.83 %) was recorded
in Goma Prateek, while maximum TSS and total
sugar was recorded in Urigum (Table 15). Plants
are performing well under semi - arid condition of
western India.

rkfydk 14- v/K’k'd ifjfLFkfr e beyh fdLek di of) ekin.M

Table 14. Growth attributes of tamarind varieties under semi arid condition

fdLe eyor %kjk “heht  Bkdj 2jk
Varieties Stock girth (cm) e
Scion girth
(cm)
yRre™ 4460 4330
Pratisthan
S1—263 T-263 51.20 50.30
GBTHI—1 PKM-1 64.60 52.90
TSI Ajanta 77.21 64.50
ETE—1 DTS- 66.23 61.30
e ey 55.30 54.20
Sweet Type
Eiﬁs Bantoor 44,50 43.20
E‘ﬁl’r}:{ Urigum 55.60 54.20
AT T 62.30 56.30
Goma Prateek
CD (P=0.05) 0.20 0.23

ik/k Apkb ki Qytko ik/k Qyko Qykit
lieht &k Im&nt Yfdxk@ nk/kkt
Plant Plantspread Plantspread Fruityield (kg/
height (m) (E-W) (N-S) plant)
3.20 3.50 3.60 18.50
3.30 3.20 3.30 6.50
3.50 3.10 3.20 8.90
5.50 4.96 5.15 16.30
4.70 4.93 5.10 12.00
535 4.50 4.60 8.50
3.10 3.10 3.20 6.20
3.60 3.00 3.12 7.20
3.95 4.31 3.40 8.00
4.25 3.50 3.70 30.25
0.21 1.12 1.21 1.32
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Table 15. Fruit quality attributes of tamarind varieties under semi arid condition

fdLe: Qyh yEckbl Qyh otu  cfit Hkj xnk  Vh-,B-,1 VvEyrk dy “kdjk foVkfeu Ih
Varieties Podlength Podweight Seedweight Pulp (%) T.S.5. Acidity Total Vitamin C
(cm) (9) (9) (© Brix) (%)  sugar(%) (mg/100g)
YIS Pratisthan 11.70 16.70 483 40.00 63.50 11.42 48.00 11.80
H—263 T-263 11.60 15.60 429 44.42 52.00 12.30 42.90 12.40
GBTH—1 PKM-1 10.90 18.55 6.36 35.09 63.70 12.40 49.00 14.00
TSI Ajanta 12.57 17.80 6.38 35.50 60.53 11.50 46.50 14.90
ST DTS-1 12.03 11.50 3.73 39.22 60.60 11.45 44.80 19.70
Y€ T Red Type 11.52 14.70 448 39.66 59.80 9.20 43.70 21.80
e =T Sweet 1043 16.40 5.37 34.93 58.00 7.40 42.60 20.00
Type
R Bantoor 10.49 19.40 437 49.79 59.90 9.70 43,59 19.60
IR Urigum 1145 18.98 5.63 4214 64.30 10.90 48.90 20.10
AT TSE 14.57 20.70 478 51.83 64.10 11.78 46.70 24.00
Goma Prateek
CD (P=0.05) 0.41 1.29 0.64 0.61 113 1.11 0.80 1.14

RSt (garfaar &)
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fpar 1| g SfR Bed @l AxH Safd HHe:
PR AR A H TSl fRAr T qUYEs @l
|Ae ofars 3R Ui ques H Hod AR i
foem & <ol far waT| B A STAAIBRI B
Y& YUSR H SRV fhar |
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PRIGT B 40 STHIYBRI BT Y HUSR |
3IRETT Ud g fohar 1 | Haifee ufe dren
Bl SUS 12.20 fHUT. AR HHA TSI H Tof Pl
T |

Chironji (Buchanania lanzan)

Thirty promising genotypes of chironji were
evaluated for growth, flowering, fruiting and fruit
quality attributes. The peak period of flowering
and fruit set in chironji was recorded in the month
of February and March, respectively. Maximum
panicle length and fruit set per panicle was
recorded in Thar Priya. Total 30 genotypes have
been maintained in the field gene bank.

Mahua (Madhuca longifolia)

Total 30 germplasm of Mahua have been
maintained in the field gene bank and evaluated
for growth, flowering, fruiting and fruit quality
attributes. The highest total soluble solids, total
sugar and vitamin C content was recorded in
flowers of Thar Madhu. Maximum fruit weight
(28.50 g) and seed weight (12.20 g) was found in
Thar Madhu, while MH-14 recorded 26.009g fruit
weight and 11.50 g seed weight.

Karonda (Carissa carandus)

A total of 40 genotypes have been
maintained in the field gene bank and were
evaluated. Maximum fruit yield (12.20 kg/ plant)
was recorded in Thar Kamal.

(54)



R+t (FrfRerarer exarsi)

ReRl & T STAAIBRI BT qWH, Bl 3iR
Bl Jora< faervamell & fo geaie foar |
T STHERI H B Uhe BT ARI WA B
3ifcA FTE | AE @ Sl fBAT AT | el BT IR
(5.20 W) SR AT (24.40 F3f3.) waiferp o
ROt # g5 f6ar 11| 39 918 ATasuda—1,
HosTad—6, HUasUId—11, HITASTAD—12
IR HTASTID—16 BT HH T |

Wi (Af3ar ofiaiesr)

BTl § B 25 STAIIBR FURT B U&rs d
SR T | YO &1 ORH 37afS BRas] & O A8
H TS @ | GUfRd SIHYSRI & Hedihd ®
T IR WY TS 5 &1 e far i 2 |

ST STeldll (TrsdHaiaad §gv)
MeRT A

ORI & UgHeel ol d Hd&vl &R 25
SIAYGRI BT TV T 7| I=1d STAYBRI
DI YES H SR AT & | W SAdRI H Ju
P A AR STHA-HRANI H ol @ AT
AQaSTHTH—4 H 7410 U & & AT 30.70
. HAIR FAIEd Gol [HAT T, STdfdh Halfd®
AU 25.60 fSfd. Awagvaud—12 # gof fear
TAT| 99 2018 & QARM TS, SIHR, TR A
1 SIeR ( Hrasuaed—28) & dufed fdar
T AT |

PR

3R el B i (HaT 73T | Ul 318l 9gar
S W Il %8 & | Ul H AU & u: 9uf & 91
A1 fHdl YR &1 goud 81 ST 13T |

ST STial § U9 9fST & 9T BT AFDIBRUI

TS 2017 | NG AT W U= qRET BT
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Khirni (Manikara hexandra)

Thirty genotypes were evaluated for
flowering, fruiting and fruit quality attributes. Peak
period of ripening was recorded from last week of
April to May in all the genotypes. Maximum fruit
weight (5.20 g) and TSS (24.40°Brix) was recorded
in Thar Rituraj, closely followed by CHESK-T,
CHESK-6, CHESK-11, CHESK-12 and CHESK-16.

Phalsa (Grewia subinequalis)

A total of 25 genotypes have been collected
and established in the field. Peak period of
flowering was noted in second week of February.
After evaluation Thar Pragati was identified as
variety.

Manila Tamarind (Pithecelobium dulce)
At Godhra

Survey was made and 25 germplasm have
been established in the field. Peak period of
flowering was noted in January-February in all
genotypes. Maximum fruit weight 30.70 g with
74.10 per cent pulp was recorded in CHESM-4,
while, highest TSS was recorded in CHESM-12
(25.60 °Brix). During the year 2018, 1 genotype
(CHESM-28) from Vasad Dakore, Gujarat was
collected.

At Bikaner

Three germplasm of Manila tamarind were
evaluated for vegetative, flowering and fruiting
related parameters. Plants were growing well
under field condition and flowering was not
observed in any types even after six years of
planting.

Standardization of time of patch budding in manila
tamarind

Patch budding was done at monthly interval
from July-2017. Maximum success percent (78.20)
was recorded in March, closely followed by April
and May. Maximum length of sprout was recorded
when patch budding was done in the month of
March.
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Varietal trial in sweet orange

Varietal trial on sweet orange with eight
varieties was conducted. There were 8 varieties i.e.
Valencia, Blood red, Daisy, Pineapple, Mosambi,
Jaffa, Hemlin and Sathgudi. Growth performance
was good. Maximum plant growth and root stock
girth was recorded in Sathgudi closely followed
by Mosambi.

Guava (Psidium guajava)
Survey, collection and conservation

Diversity rich areas of Anand and Bhavnagar
in Gujarat and Pune, Maharashtra were surveyed.
During the visit of different locations nine elite
germplasm of guava were collected from these
districts of Gujarat (7) and Maharashtra (2). Out
of these, eight are having red pulp colour with
attractive fruit colour.

One of these, locally known as Ratandeep
in Pune region of Maharashtra had bigger fruit
size of around 300-350 g with slight pinkish pulp.
Shelf-life of fruit was observed poor with too
much bold seed size (496 seeds/fruit) and hard to
chew (100 seed weight 2.30 g). In-situ observation
of Ratandeep plants revealed its high vyield
potential and drought hardyness. Among the
genotypes collected from Bhavnagar, one guava
genotype had round shaped fruit like Allahabad
Safeda with bright yellow peel colour, less
number of medium soft seeds and deep pink pulp
with fine TSS:acid blend. All the collected guava
germplasm were successfully established in the
field gene repository and they are surviving well.
Thus, in totality field gene bank of guava contains
35 germplasm including varieties.

Evaluation of guava germplasm

Plant growth habit of most of the guava
genotypes found to be upright (CHESG-2,
CHESG-4, CHESG-5, CHESG-11, CHESG-15,
CHESG-19, CHESG-24, CHES-28, Sweta, Dhawal,
MPUAT-2) followed by semi spreading (CHESG-1,
CHESG-21, CHESG-23, Allaahabad Safeda, Lalit,
VNR Vihi1, Thai guava, MPUAT-1 and spreading
(CHESG-16, L-49). The maximum plant height
was recorded in CHESG-11 (3.0 m) followed by
CHESG-5 (2.80 m), while the minimum plant
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height was noted in Sweta (1.46 m). The maximum
plant spread was observed in both the directions
(N-S 2.98 m and E-W 3.0 m) in CHESG-16. The
minimum plant spread in both the directions was
found to be in Lalit (1.60 & 1.66 m). The maximum
stem girth was recorded in CHESG-24 (7.53 cm),
while the minimum was in Thai guava (Table 16).
The fruiting was observed in all the 21 germplasm
including varieties under the study. The maximum
number of fruits/tree was observed in CHESG-21
(85) followed by MPUAT-1 (75) and it was found
minimum in Dhawal and MPUAT-2 (16.66).
The maximum fruit yield/tree was recorded in
CHESG-21 (13.57 kg) followed by CHESG-15 (10.03
kg) (Fig. 11) while the minimum fruit yield was
found in Dhawal (1.68 kg).

o 11. 3r%e AUASTASI—15 Fig. 11. Guava CHESG-15

3 dH el aoi TAUIRIUE—2 (322.33 1) H
<@l AT | GAdH %ol MR gae (97.66 UT) H &of
forar ar | Avaguasi—21 (8.82 W) H wall B
TS AHTH Tof I T8, oD 18 o8 3MHg
(822 ) # @ IR Wall I B drSTS
TdRUE—2 (8.7194!) IR I¥d d1q ATg ™
(8.22 ¥) TSf @I TS| ETAID, JATH B iy
AR e THPEE—1 (525 W) H AW TE|
THYRIUET —2 H 415 BR AT (6.0 AHI) 3R el
P Aes (1.70 I INfBHTH aof B 100 Sl
BT Ioi- I AP NUATRIR A8 1 (1.97 1)
# ot far T &R g7 Aaduasii—15 (0.87 )
H B9 HH GEd HH o |

SIUATH &1 STadd AT gad (20.0° foa¥)
H 3R A U1 (12.83° faad) H gol
PN TS | SFerdm (0.95 ufererd) SR Twpifde RS
(283.20 TAIIT. /100 9T AVASTASI—21 H frHad

The maximum fruit weight was observed in
MPUAT-2 (322.33 g). The minimum fruit weight
was recorded in Dhawal (97.66 g). The maximum
fruit length was recorded in CHESG-21 (8.82 cm)
followed by Thai guava (8.22 cm) while the highest
width was found in MPUAT-2 (8.71 cm) followed
by Thai guava (8.22 cm). However, the minimum
fruit length and width were observed in MPUAT-1
(5.25 cm). MPUAT-2 recorded the maximum seed
core diameter (6.0 cm) and pulp thickness (1.70
cm). The highest 100 seed weight was noted in
VNNR Vihi1 (1.97 g), while it was recorded least in
CHESG-15 (0.87 g).

The highest TSS was recorded in Dhawal (20.0
9Brix), while the minimum TSS was observed in
MPUAT-1 (12.83 °Brix). The maximum acidity (0.95
%) and ascorbic acid (283.20 mg/100 g) were
recorded in CHESG-21 while the minimum acidity
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aol feu U Sefh RAAH 3T (0.49 Uforerd) (0.49 %) and ascorbic acid (67.98 mg/100 g) were
IR woif§e tRre (67.98 BT /100 ) Tei—49  foundin L-49 (Table 17).
(arferapT 17) |
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Table 16. Vegetative growth characters and yield of guava germplasm

tuuidkj ik/k Apkbi N=d Qyko ruk ifjfk  ifr 1k Qy  ifr ik mit  xnk jx
Germplasm Iilefi Canopy spread Il L[k lfdxky Pulp
'Plant i&ileh m&niehy Stem girth No. of fruits/ Yield/tree (kg) ~ colour
height(cm) ,» (m)  N-S(m) (cm) tree
AT 1 243 2.55 261 5.53 55.66 8.11 e
CHESG-1 White
AragTasi—2 2.26 2.07 2.26 6.42 30.0 5.33 Tt
CHESG-2 Pink
ArasTasi—4 2.08 2.17 2.62 451 40.0 6.45 e
CHESG-4 White
qﬁ-qag-qq:mﬁ_\r, 2.80 2.8 2.7 5.67 46.66 7.99 qJee
CHESG-5 White
ArrasTasi—11 3.00 2.58 2.7 7.1 2833 435 e
CHESG-11 White
AL TET—15 2.76 2,53 273 6.01 65.0 10.03 TeTdr
CHESG-15 Pink
AragTasi—16 2.66 2.98 3 7.06 2233 3.52 TeTdY
CHESG-16 Pink
ArasTasi—19 2.23 2.58 24 4.78 41.66 561 e
CHESG-19 White
HrTeaguTsii—21 2.40 2.5 24 5.28 85.0 13.57 W
CHESG-21 Pink
ArragTasi—23 2.13 22 2.23 5.01 21.66 3.51 e
CHESG-23 White
AraETae—24 24 253 243 7.53 20.0 3.83 et
CHESG-24 Pink
Ao Tesi—28 1.90 1.93 1.76 4.26 25.0 561 qoe
CHESG-28 White
ERIRCICIRE ] 2.02 2.53 23 4.57 23.33 3.05 qJoe
Alla. Safeda White
Te—49 1.80 25 248 463 60.0 11.15 e
L-49 White
Aferd 1.86 1.6 1.66 3.96 35.0 3.57 T
Lalit Pink
S 1.46 173 1.9 3.74 26.6 3.08 e
Sweta White
et 2.16 1.96 232 5.37 16.66 1.68 qoe
Dhawal White
o arRe 1.80 2.25 243 3.45 45.0 1133 e
Thai Guava White
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tuuidkj

Germplasm

AR fAag—1
VNR Vihi1

TR —1

MPUAT-1

T2

MPUAT-2
el CD

(0.05)

ik Apkb
jileht
Plant

height (cm)

1.96

2.38

2.60

0.22

N=d Qyko
Canopy spread
i&ileht  mé&nieht
E-W (m) N-S (m)
2.06 2.17
2.8 2.73
2.7 2.8
0.34 0.4

ICAR-CIAH, ANNUAL REPORT 2018-19

ruk afjf/k
iLeft

Stem girth
(cm)

4.35
4.6

5.52

0.94

rkfydk 17- ve:-n tuunl;k dk Hkfrd&jbk;fud fp=.k

Table 17. Physico-chemical characters of guava germplasm

tuuidkj Germplasm

RINCHGGISI S
A2
HAgagudsi—4
LTS5
Hoaguasi—11
HUFSTaSI—15
HUaSUasi—16
HYFSTASI—19
HAgaguasii—21
Huaguasi—23
HAaggasii—24
Hgasuasii—28

CHESG-1

CHESG-2

CHESG-4

CHESG-5

CHESG-11
CHESG-15
CHESG-16
CHESG-19
CHESG-21
CHESG-23
CHESG-24
CHESG-28

goeldTe 9%al Alla. Safeda

Tcl—49 L-49
AfeTd Lalit
IIdT Sweta

¢gdel Dhawal

oS 3™ Thai Guava
TFaTR fAE—1VNR Vihil
THGRIUET—1 MPUAT-1
THGIUST—2 MPUAT-2

QﬂgQHLSemi
s €D

(0.05)

Hdr CV (%)

Qy Hikj
Xk Fruit
weight (g)

146.28
176.83
159.83
172.33
155.0
154.0
156.66
134.83
215.66
161.50
190.50
227.16
132.16
190.93
126.16
115.73
97.66
257.66
251.17
106.83
32233
13.38
38.26

13.34

Qy yickb
iliet Fruit
length (cm)

7.56
6.27
6.19
6.57
8.18
6.07
6.04
7.85
8.82
8.02
6.44
7.66
5.75
6.95
5.75
6.17
5.63
8.22
7.61
5.25
8.14
0.24
0.69

6.03

5

Qy pkMkb!
ileht Fruit
width (cm)

6.20
6.84
6.87
6.56
6.18
6.60
6.44
5.86
7.16
6.42
7.06
7.15
6.05
6.37
6.05
5.91
5.44
7.81
7.73
5.93
8.71
0.19
0.55
4.99

Y

ifr ik/k Qy
L[k

No. of fruits/
tree

40.0
75.0
16.66

6.26

wh, 1,1
I’fch 1SS
(°B)

13.33
15.16
17.50
17.50
19.50
17.16
16.63
15.33
16.16
15.93
14.6
15.63
15.26
14.06
14.66
14.96
20.00
15.23
14.33
12.83
14.00
0.62
1.77

6.81

&> &%
x A

o
(EIN
s

ifr ik mit  xnk jx

Yfd ke Pulp
Yield/tree (kg) ~ colour
10.01 qhe
White
7.99 qhe
White
5.39 Retvored
White
1.70
VEyrk ,Ldkjfed viy
Acidity Ascorbic acid
(%) (mg/100g)
0.53 155.58
0.76 265.97
0.74 252.23
0.75 183.76
0.86 192.46
0.58 201.86
0.76 230.85
0.70 213.81
0.95 283.20
0.57 177.76
0.69 174.47
0.64 67.98
0.69 192.74
0.49 193.81
0.53 146.83
0.77 162.51
0.74 91.66
0.64 69.81
0.73 158.74
0.60 200.57
0.60 282.52
0.04 9.11
0.11 26.04
9.74 8.5
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Acid Lime
Survey, collection and conservation
Various acid lime growing areas of

Panchmahals, Anand and Bhavnagar in Gujarat
and Pune in Maharashtra were explored for
collection of elite germplasm thereof. Higher
genetic variability was seen in Bhavanagar, where
farmers preferred acid lime genotypes having
thicker peel over thin peeled genotypes, owing
to advantage of better shelf-life in thick peeled
types. Melanose, a fungal disease was observed in
the old orchards of district Panchmahals in Gujarat
and Pune in Maharashtra (Fig. 12). However,
severe infestation of insect-pests and diseases
were not found in Bhavanagar, Gujarat. During
reporting period, three acid limes and one lemon
genotype from Bhavnagar and Phule Sarbati from
Pune were collected and planted in the field gene
bank. At present in totality field gene bank of
citrus acid group contains 35 genotypes of lime,
6 genotypes of lemon and one genotype of each
white and purple flowering type of Citrus medica.

Germplasm Evaluation

The vegetative growth characters of different
lime genotypes were recorded. The maximum
plant height was recorded in Pramalini (3.53
m) followed by Sai Sarbati (2.90 m), while
Ganganagar-1 was found most dwarfing with
height 1.51 m (Table 18). Canopy spread in both
the direction was found maximum in CHESL-12
(3.40 & 3.30 m) followed by Pramalini (3.33 &
3.30 m) while the minimum canopy spread was
observed in Ganganagar-1 (1.80 & 1.90 m). The
maximum stem girth was recorded in Pramalini
(7.65 cm).

12, 918 WRa f5H & TS T F g9Ifdd Bl
Fig. 12: Melanose infected fruits of Sai Sarbati
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Table 18. Vegetative growth characters of acid lime germplasm

tuuidk] Germplasm ik/k Apko L1eh

Plant height (cm)

YATferN Pramalini 3.53
fas ¥ Vikram 2.40
TE RSN Sai Sarbati 2.90
TAIR—1 Ganganagar-1 1.51

AT THTE—3 CHESL-3 253
AT THT—4CHESL-4 230
AT THTE—5 CHESL-5 230
HTaETETeI—6 CHESL-6 2.06
HTaTEYeI—7 CHESL-7 2.50
HTagTaTei—8 CHESL-8 248
HTaETAYA—9 CHESL-9 237
HITIETATA—10 CHESL-10 237
HFETATA—10 1 CHESL-10-1 2.40
HITaETHTE—13 CHESL-12 250
HITTETHTE—13 CHESL-13 223

HITTETHATE—14 CHESL-14 2.60
AL THTA—15 CHESL-15 220
HIeagTaTe—16 CHESL-16 213

HITIETHCA—17 CHESL-17 2.20
HITIETAYA—19 CHESL-19 2.50
HTISTAYA—20 CHESL-20 2.60
HTILSTAYei—25 CHESL-25 245

AT THTE—30 CHESL-30 273

HITTETATEA—31 CHESL-31 2.40
HIeagTaTe—32 CHESL-32 257
THSUA+ Sem+ 0.18
/€ CD ) 051

S CV (%) 12.66

qdsTe & AR & SR 10 TAA9HRI H
3R WA adlfhd fhar ar, SEfs srgafaa
|1 25 SAAYSRI H THT B IR G M T o |
i 3rf¥aeies MUagUATAa—17 H Wl Bl aoi (49.
33 ), dE18 (4.47 ), ASE (4.52 AH), BieAdr
ArerE (017 I 3R ¥ wfaerd (43.17 wforerd)
& AT 991 /B (16.33) I AT SMfAddd gol
P TS| IS, ATIETETa—9, AVASTHATA—10,

o gy o

N=d Qyko Canopy spread ruk ifjf/k

i&ilel Ew(m)  m&nietk N-s(m) D€l Stem

girth (cm)
3.33 3.30 7.65
2.33 2.63 5.80
3.23 3.07 6.77
1.80 1.90 4.14
2.90 3.00 5.96
2.83 2.70 5.92
2.60 2.66 5.04
2.50 2.50 5.88
2.93 2.73 543
2.60 2.87 5.78
2.93 2.80 5.07
3.30 3.03 6.89
2.60 2.50 5.27
340 3.30 6.71
2.50 243 5.61
2.90 3.40 5.45
2.70 2.59 553
2.67 2.73 5.79
2.67 2.73 531
3.00 2.67 5.78
3.03 3.20 6.02
2.68 2.66 542
3.30 3.30 5.94
1.90 240 5.34
243 2.73 6.17
0.19 0.17 0.41
0.54 0.49 117
11.69 10.83 12.41

Flowering and fruiting was observed in 10
genotypes during autumn season while all 25
genotypes under study flowered during spring
season. Acid lime accession CHESL-17 recorded
the highest fruit weight (49.33 g), length (4.47
cm), width (4.52 cm), peel thickness (0.17 cm) and
number of seeds/fruit (16.33) with the minimum
juice percentage (43.17 %). However, > 38 g fruit
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AIASTAVA—31 3R A5 Wxadl H, ol &
qog 38 YT, oids AR drere 4 IHL T Bl
T o | Bledl Alelg H OWIR— H A
010 I <& TE, N 91 AUASTHTA—9,
AUISTAVG—20, HTASTAVA—31 3R THTfer=T
# fodar Al 041 WA gof B AT | wErfer
(11.67), TWTTR—1 (15.33) AR ATASTATA—17
(16.33) BT BISHR MBI STHIAUBRI | 5T B
AT 6 AT SEH HH Uls T | GO AfH I
gfeerd AUasyIva—9 (57.48 Uiaerd) # o fdhar
T, 3G 9 HAIgEsuave—31 (54.92 Hfea)
BT HH BT VAT DI q=T AT U6,
ATEEUATA—20 MR AVASTATA—31 BT BISH
MBI STAYGRI H 850 & ATHUNT ol Bl
g oft| SeEfd ereraT HIvEsUMva—17  (6.96
gfaerd) iR TR—1 (5.12 URIK) & Breax
T SFEYGRI 750 & M U Sl T
Iy SIQFUH3RIAT 3ard TTR—1 (1.75)
3R Hgaguaya—17 (1.39) # <o fdar 71, Sidfd
Ig HUIsUaTAa—6 3R AUasuauad—31 § Ja9
BH (0.94) & AT (ATfTHBT 19) |

weight, length and width = 4 cm were noted in
CHESL-9, CHESL-10, CHESL-31 and Sai Sarbati. A
minimum peel thickness of 0.10 cm was observed
in Ganganagar-1 which was followed by 0.11 cm
in CHESL-9, CHESL-20, CHESL-31 and Pramalini. In
most of the genotypes, number of seeds was found
to be 6 or lesser except that Pramalini (11.67),
Ganganagar-1 (15.33) and CHESL-17 (16.33). The
highest juice percentage was recorded in CHESL-9
(57.48 %) followed by CHESL-31 (54.92 %). The
TSS 8.50 was recorded in most of the genotypes
except CHESL-6, CHESL-20 and CHESL-31 while
acidity = 7.50 was observed in all the genotypes
except CHESI-17 (6.96 %) and Ganganagar-1
(5.12%). The highest TSS:acidity was recorded in
Ganganagar-1 (1.75) and CHESL-17 (1.39) while
it was observed the least (0.94) in CHESL-6 and
CHESL-31 (Table 19).

rifydk 19- 1r>M el if'ir uhc oxhi; tuuidkjk dk Hkfrd&jklk;fud fp=.k

Table 19: Physico-chemical characters of autumn flowered genotypes of acid lime germplasm.

tuuni; Qy Hkj Qy yckb Qy pkMkb fNydk ekvkb. ifr Qy jl vh, 1,1 VEyrk
Germplasm Ixke Frait  Yleth Iilieht Ifeeh peel  chtk dh ifr’kr Iofch  Hifrikrk
weight (g) Fruit Fruitwidth  thickness L[;k No. Yifr’krk TSS (°Brix) Acidity
length (cm) (mm) of seeds/  Juice (%) (%)
(em) fruit

AoaTaTa—6 35.15 3.87 3.91 0.17 4.66 57.48 7.10 7.54

CHESL-6

Arararad—9 39.74 445 4.14 0.11 5.00 53.89 9.91 7.99

CHESL-9

A TaTa—10 45.77 433 437 0.13 6.00 54.01 9.00 8.5

CHESL-10

Avadrara—17 4933 4.47 452 0.14 16.33 43.17 9.67 6.96

CHESL-17

AoaTITA—20 31.22 3.62 3.73 0.11 433 51.86 8.02 7.65

CHESL-20

AoaSTaTA—31 38.80 4.46 433 0.11 2.67 54.92 7.57 8.07

CHESL-31

AoaSTaTa—32 29.95 3.50 3.52 0.12 3.33 53.57 9.80 8.53

CHESL-32

AT 38.00 4.03 4.03 0.11 11.67 53.28 9.50 8.06

Pramalini
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tuuni; Qy Hkj Qy yckb Qy pkMkb fNydk ekvkb ifr Qy jl Vh, 1,1 VEYrk
Germplasm IxKi Frait  Llefi Iilefi Ifeef Peel  cfitk dh  ifr’kr Iofck  Hifrikry
weight (g) Fruit  Fruitwidth thickness L[k No. difr’kri Tss(°Brix) Acidity

length (cm) (mm) of seeds/  Juice (%) (%)
(cm) fruit

oS TRl Sai 42,05 4.69 4.46 0.14 433 53.83 9.27 8.40

Sarbati

TR 27.00 3.83 3.74 0.10 1533 50.16 8.98 5.12

Ganganagar-1

Q'\‘:I?Q'qiSemi 2.55 0.08 0.09 0.006 0.55 0.34 0.15 0.08

e CD 005 7.58 0.23 0.26 0.018 1.62 1.02 0.44 0.23

A CV (%) 11.73 3.23 3.67 8.38 12.82 1.13 2.90 1.78

29T 3R FRofl srEvEr wd

ArTEeh (SitaRr wsew sfose)

ARTE (Baed WsR) @ fafi= Segal @
P G|

dacd URBR & UE SIUBRI Bl W
# YT, faeN, hdl, W 3R I eyl
ORI ADT b oY e & Reafd H Jeid
fhar | FICET Aeoll IHR & TTAIBRI ¥,
U&rE AU 23.04 U ¥ SR D A1 76.93
Iirerd qoi @ I3 | Y STEFIBRI | 100 UfRr
RITOAT &R G9l Bl AT | FAlF . 1270 & Ferar
T SAISRI H el IR Held <@l T | hacH
ATYTCT BT Heoll YR T STATDR Ueh g3
2 S /g & forg @ &R Uy & folg IR & w5y
# yanT fear @1 A 2|

98 T BU H AT R IYAR e
% U H TINT a1 57 A Ky

g (AT 20) | \eoll UBR,

T @ T D dEd Aol | M
Bei—Tel Y81 2| TEf, WA s
uRued 8} T | THD reTTal, B
Refr @& &R ®1fdd T |
Bl 994 IR URUydd 89 H

Rl T

(R 13) ¥ TP I WNT g 43 gam Rofy § dee dor

B B

Fig.13. Fruiting in nopal cactus under field condition

Indigenous and exotic underutilized fruit
crops

Cactus Pear

Field evaluation of different cactus pear genotypes

Five genotypes of cactus pear were evaluated
under field condition for field establishment,
growth, flowering, fruiting and other related
quality parameters. In thorn less vegetable type
genotype, field establishment was recorded
76.93 % with the mortality of plants was 23.04 %,
remaining genotypes with 100 % establishment
rate. Flowering and fruiting were observed in all
genotypes except clone 1270. Genotype suitable
for human consumption as well for animal feed
was vegetable type, this genotype of cactus pear is
multipurpose and others
either suited for animal
% feed or for may be used as
biofencing (Table 20). The
vegetable type, thornless
genotype bears good
flowering and fruiting
under field condition.
However, the fruits could
<. not reach up to their
maturity. Further it was
noticed that physiological
problem of heterostyly of
stigma condition seems to
be a barrier in fruit setting
and maturation (Fig. 13).
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rkfydk - 20 ukxQ.k d foftklu tuuidkjk dk 1{k= eY;kdu

Table 20. Field evaluation of different cactus pear genotypes

tuuidkj LRkiuk ifr’kr  wvklr ik ifr ikékk vklr Qyd  viklr Qyd  vklr Qyd ifr ik/k
Genotype Field Aplb ilelt  vkIr Hkj Uxki  yEckb klieht  pkMkb ileht  Qy Fruit

establishment Ay, plant Qyd Av.pad  Av.padlength Av.padwidth perplant

(%) height (cm)  ay pad  Weight (g) (cm) (cm)
per plant

Feoll JhR 76.93 75.8 60.6 48.96 12.43 8.9 31
Veg. type
FAT 1270 100 86 214 162.75 19.9 1.8 1.66
Clone 1270
FAT 1270 100 924 108 220.84 18.77 10.43 -
Clone 1271
e Fa 100 100 39.4 49.15 14.87 7.10 1.2
Solan Coll.
HFER AHa 100 73.7 216 70.60 14.40 8.57 133
Bikaner Local
IR Fig

IOIR Ted ‘doard dlbd’ &1 Jeaih
IOIR & IS Wall arelt (Hawl), <t oraT,
R SFYBR Iodd dldd”’ B BE Ul
P BT B W A W H FIRGO BT
TAT| el | N Bl ol 18.55— 33.82 T,
T el AT 3.36— 4.30 WHI, M vy
21.60° faaT 3R #HieT W@ ot fhar = (s 14) |

Evaluation of fig genotype ‘Beechhwal local’

Six plants of big fruited (budded), good
quality, improved genotype-Beechhwal local
of fig were transplanted in the open field
condition for evaluation purpose. The average
fruit weight 18.55-33.82 g, average fruit dia. 3.36-
4.30 cm, average TSS 21.6° Brix and sweet taste
(Fig. 14) were recorded.

3 14. INIR BT I SIGR—ABaTd Aldhd
Fig. 14. Promising fig genotype-Beechhwal Local
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99 2018—19 @ SR AART &I wig AH
XEIHHI BT GETATT Ad0 B fy qedied &Ik
faRIyar | 397 X@ThHl # ¥ quass]/ dR—25 iR
qETH 526 B R IREAT @ER—dI¥S) dqA B
wu ¥ A e g @forer 21) | wwaswy/
FIRIR—22 7 AT 3R HoR & & BIC IR &
Bl (1.80—2.0 fhuT) &1 SdEA fHar| aEvH
5—2—6 @ Bl DARAT W & I[q & A1 T o |
TUaSeR] / dI3TR—40 § el Fad YT JSls (80
&) W ey (R 15) | 39 416 quds<y/
dRMR—22 &1 HA (84 fad) <@ mar| dwagd
qSYH 5—2—6 H 10.50 YT ¥ TR TUASR]/
H13MR—40 H 12.40 Ufcrerd T o (qrferar 22) |
AT B Aol BT AT Yol & AIH W TgeATDRU
fpar iR oM SwATT & forg wRférd fhar |
TISeR] / dI3TR—5 & Gl Bl ATGHI—0627526 B
A1 IEBIAD ARETT B foI IS i 6 Bl
STHT T I |

rkfydk 21 x.kkRed x.kk di fy, erhjk tuunl;
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Vegetable

Watermelon

Evaluation and conservation

Evaluated and characterized five advance
lines of watermelon during 2018-19 for
horticultural traits. Among the lines, AHW/BR-25
and YF 5-2-6 are characterized by entire (non-
lobed) leaves (Table 21). AHW/BR-22 produced
ice box type fruits (1.80-2.0 kg) with red and firm
flesh. YF 5-2-6 produced round fruits with saffron
coloured flesh. AHW/BR-40 resulted in earliest
harvesting (80 DAS) (Fig. 15) followed by AHW/
BR-22 (84 DAS).TSS ranged from 10.50% in YF 5-2-
6 to 12.40% in AHW/BR-40 (Table 22). Multiplied
the seed of all lines through inbreeding and
conserved for further utilization. Deposited the
seed of AHW/BR-5 to National Gene Bank for long
term conservation with 1C-0627526.

e dk fp=_k

Table 21. Characterization of watermelon genotypes for qualitative traits

Tkuutdkj iRrh vkdkj — vMK’k; fyx Qy vkdkj wvkoj.k jx xnk Jix
Genotype Leaf shape vkdkj Sex form Fruit shape Rind colour Flesh

Ovary shape colour
TS / TgEUe i Af=rgfelt e ol B, TR e
JI3TR—5 Pentalobate Round Andro- Round Light green, non-stripped Red
AHW/BR-5 monoecious
TSR] / TGS o fgferht o TERT &I, TRRRd GG
dRTR—22 Pentalobate Long Monoecious W<E Dark green, non-stripped Red
AHW/BR-22
TSR] / IRIUSIEntire  TTcT feferht e TERT &1 GG
dRTR—25 (Non-lobed) Round Monoecious Round Dark green Red
AHW/BR-25
TSR] / ORI et fgfertht e o BY T B AT T GG
fI3R—37 Pentalobate  Round Monoecious Round =R Red
AHW/BR-37 Light green with dark green

stripes

[eRE EEreRSip| e fgfert e bl BY B A1 APl U Tl
d13MR—40 Pentalobate ~ Round Monoecious Round Light green with narrow Red
AHW/BR-40 SHipes
ECH—5—2—6 IEULH Entire el faferty et BRI &1 98 WhS| eIRIT  BARAT
YF 5-2-6 (Non-lobed) Round Monoecious Round Dark green with very narrow  Saffron

stripes
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rifydk 22 x.kkRed x.kk d fy, erhjk tuunl;k dk fp=.k

Table 22. Evaluation of watermelon genotypes for quantitative traits

Tkuu iidkj iFke eknk Qy
Genotype vikur okyh kB  Qy riMkb ei yxi

Node at which fnu

first female Days to first fruit
flower appeared pharyest after sowing

W / 11 90
FIR—5
AHWY/BR-5
ISRy / 10 84
dlR—22
AHW/BR-22
(R / 11 86
Fl3R—25
AHWY/BR-25
W / 11 88
FR—37
AHWY/BR-37
NESE 7 80
F3R—40
AHW/BR-40
AETH—5—2—6 9 87
YF 5-2-6

&
i

coko di cin iFle  Qy Wkj Qy ifjf/k

4G

o 15. TUASR]/ fR—40 TH I+1d AT U e

fNyd di  ifr Qy Vi, 1,1

lfdxkh Ileht  ekVkb ifdxk: chek dh  dafrrkrk
Fruit Fruit Rind thickness  D[;k  TSS (%)
weight  diameter (cm) No. of
(kg) (cm) seed/ fruit
2.70 18.00 1.70 280 10.80
1.80 14.28 1.12 210 11.90
2.00 16.00 1.30 295 11.30
2.50 17.20 1.66 250 10.50
2.40 16.82 1.20 208 12.40
2.30 16.90 1.40 305 10.50

Ty

Fig. 15. AHW/BR-40: A promising inbred line

q¥ 2018 ® THAT B AT H, g8 W fafed
W Hhel Bl [FH (IR ) & TeeF H oo
frar (Frsr 16) | g9 ga1S @ 48 A1 # Ugell B
JeIs @1 AT | fAUvE Ay ergwerr H 23—2.6 AHI
Wl ART & AT Bl BT Iod 100 I TdR 125 IT
TP U TAT| Bl DI didTs 28—32 IH TP Tof
P TS | IR M & 1050 fhetum™ VBT IS
BT ITe fhar iR fham & 9 =1 |

Longmelon
Performance of Thar Sheetal

During summer season of 2018, evaluated
the performance of earlier identified variety
longmelon (Thar Sheetal). It produced first
harvesting in 48 days after sowing (Fig. 16) The
fruit weight varied from 100-125 g at marketable
stage with fruit diameter of 2.3-2.6 cm. Fruit
length ranged from 28-32 cm. Produced 10.50
kg TFL seed of Thar Sheetal and sold among
the farmers.

(s6)
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I 2018 B AT & HIFHA & IR IR R
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Tell W Afdpad Sdred (178 fad /gaedR) &
e T (ArferaT 23) | 39 918 & PHH H FHidaD,
veHEd (175 fdd. Ofd gacaR), TSR, SiEgR (170.
30 . Ofd gacaR) IR FHfdd, wsgR (165 fad.
g TFRIR) W SRBaH ScTed far| TSR,
SR ¥ UG ANHAT—1 b (I) & g o
IR e 7 17.04 TR 1% ST To1 a7 |

- -

P Bl Tender fruits

Fig. 16. Thar Sheetal

Evaluation/ adaptive trials

During summer season of 2018 conducted
evaluation/ adaptive trials of identified variety of
longmelon (Thar Sheetal) at four locations. Thar
Sheetal produced maximum yield (Table 23) at
KVK, Pali (178 g/ ha) followed by KVK, Panchmahal
(175 g/ ha), ATC, Jodhpur (170.30 g/ ha) and KVK,
Fatehpur (165 g/ ha). Recorded 17.04% higher
yield of Thar Sheetal over Punjab Longmelon-1
(check) at ATC, Jodhpur.

rkfydk 23 xh'e 1 2018 ei "Fkkj “khry" fdLe dk cg&LFkkfud 1n’ku

Table 23. Performance of Thar Sheetal at multi-locations during summer 2018

@-1-
S.No.

LFkku Location

1 Hfad, Tell (W@oh= Ja—qg fHdars Uomell & 3idifd)
KVK, Pali (On-station trial with drip irrigation system)
Hfd®, el (fFa™ & Wd R oid wiad (=g & arer )

KVK, Pali (At Farmer’s field with flood irrigation)
2 Hfde, BAsgR KVK, Fatehpur
3 Hfde, d=HEa KVK, Panchmahal
4 HId, SEYR ATC, Jodhpur

GIAH]
YD /TR TN&01

Iy 2018 & R ARs Bl AR HOAT {HET B
3 faf=1 i R yeRid &R qeaiea fear wan
(ferepT 24) | UROTHT # rm T {6 g6 Hfaa,

daAEd, ToRTd H 14560 fHd. /2@, TSITH, SEgR
H 140 f. /7@, Hdd, BaggR H 135 3. /3

mit ifDo@g-# Yield (q/ ha)

178.00
144.00

165.00
175.08
170.30

‘31 qd Average 166.48

Ridge gourd
Evaluation/ adaptive trials

Conducted evaluation/ adaptive trials of
Thar Karni variety of ridge gourd during summer
season of 2018 at three locations (Table 24). Thar
Karni gave maximum yield at KVK, Panchmahal
(145.60 g/ ha) followed by ATC, Jodhpur (140.50 g/

(s7)
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SUST o HNdTs | TEIUd, \—yﬁqg—\r 7 g9 weror 7 ha) and KVK, Fatehpur (135 g/ ha). The maximum
U e QT IGR P e fof 18.37 yfqerg  increase in yield (18.37%) was recorded at ATC,
s U eof @) T | Jodhpur over check (Pusa Nasdar).

rifydk 24 xh'e 1 2018 e "Fkkj dj.kn" fdLe dk cg&LFkkfud 1n’ku

Table 24. Performance of Thar Karni at multi-locations during summer 2018

LFkku Location mit ifDo@g- Yield (q/ ha) pd dh ryuk ei c<r
F dlj.th Pk ulnkj increase over Check ! %
Thar Karni Pusa Nasdar

PfI®, HITER KVK, Fatehpur 135.00 125.00 8.00

Hfde, UTHEd KVK, Panchmahal 145.60 141.20 3.12

eI, SR, ATC, Jodhpur 140.50 118.70 18.37

W Average 140.37 128.30 9.83

U HIGRGRC RS LY Varietal Trial IET

a9 2018 @1 Tt el i drs @ BE ufafkedr Six entries of ridge gourd were evaluated
T Yeuiad R TAT (AT 25) | Welt @ TS during summer season of 2018 (Table 25).
(25.01 W), Tell BT TS (117.90 TTH), Telt @Y Maximum fruit length (25.01 cm), fruit weight
ATy (11.93 W) Wl IO (10220 TTH), afy der (117.90 g), fruit girth (11.93 cm) weight (102.20 g),
well @ W (1955) 3k SuwT (13821 fd ) nu;nl:;er offruits(j F(leant (19.55) and yield (138.21
2) 2017 / TRATEATAR—4 o1 - g/ ha) was recorded in 2017/RIGVAR-4.
AT AT |

rkfydk 25- xeh 2018 di nkjku rkjbl dk iekfrxr iji{k.k
Table 25. Varietal IET trial of ridge gourd during summer 2018

ifof'B;k iFke eknk Qy iFke Qy Qy Qy ifr ikkk  vkir foi.ku cy
Entries okyh xkBk dh rvkb ei  yEckol pkMkbl Qyk dh  Qy Hkj  ;kX; wk;  yEckb
L[k yx fnu  dhehr  filehd L[k k- ifbo@g+  Lleht

Node number Days to Fruit Fruit Number Awv.fruit Marketable Vine
at which first female firstfruit length girth  of fruits/ weight yield length

flower appears harvest (cm) (cm) plant (9) (g/ha) (cm)
2017/RIGVAR-1 11.35 59.75 19.97 8.54 14.90 73.10 113.75 151.30
2017/RIGVAR-2 9.75 58.40 22.19 8.96 16.25 66.60 110.18 211.50
2017/RIGVAR-3 10.05 62.00 21.85 9.06 15.70 80.00 120.18 180.85
2017/RIGVAR-4 10.78 55.7 25.01 11.93 19.55 117.90 138.21 168.15
2017/RIGVAR-5 10.50 61.10 14.89 9.21 14.75 71.45 123.04 254.00
2017/RIGVAR-6 12.35 58.30 24.94 10.96 18.20 105.70 126.61 180.5
CD at 5% 1.60 3.99 3.80 0.60 1.34 9.63 17.41 44.02
CV (%) 9.83 4.47 11.73 4.07 538 745 9.47 15.27

(68)
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Seed multiplication

Produced 35 kg TFL seed of ridge gourd (Thar
Karni), 5.50 kg of watermelon (AHW/BR-40) and
1.60 kg of mateera (Thar Manak) during 2018-
19 and sold among farmers. Supplied the seed
of Thar Karni (Fig. 17) and Thar Sheetal to AICRP
(Vegetable Crops) to conduct AVT | and IET trials,
respectively.

Fig.17. Seed crop of ridge gourd (Thar Karni)

Ivy gourd

The experiment was carried out to assess the
variability in ivy gourd at Central Horticultural
Experimental Station (ICAR-CIAH) Vejalpur,
Godhra, Gujarat. The crop was raised in three
replications at 3.5m x 3.5m spacing between rows
and plants, respectively. The data were recorded
for vine length, fruit length, days to male flower
emergence, days to female flower anthesis, days
to fruit set to edible maturity, fruit diameter, fruit
length, number of fruits/plant, yield/plant, TSS,
Vitamin C and Acidity. The variable parameters of
superior genotypes are as below.

CIAH/CHES/LPY/CHESIG-2: This accession
was identified as a promising line having highyield
potential with the maximum fruit weight (29.4g)
and yield (38.96 kg/plant/year) as compared
to other genotypes with identical appearance
in form of attractive dark green shining colour
with discontinuous strips, round oblong fruit
shape without neck under the dryland semi arid
conditions (Fig. 18).

()
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3 18. HRMSYUT / AUSTH / Uadldrs / Agasuasisei—2 H %el gfg vd fafdear
Figl8. Fruit variability and fruit growth and development in ivy gourd CIAH/CHES/LPY/CHESIG-2

d kckb:@lh,pb,1@,yihokb:@
Ih, pb), IVkbth&3 | aref o= aRRerforal & a=a
MATPR ol dlell O R dhe iRy I&d &
3R I o1ff UQaR <1 H WeW €, B ugdad dl
TS 2| 9l 9 Bl B Ifipan v iR TS
PHHI: 1262 3R 56 WH < AT | UH BA BT
IOl 18.4 UT. 3R SUST 23.3 fhur/dlem aof &
T (R 19) |

CIAH/CHES/LPY/CHESIG-3: A  promising
genotype with round shape fruit having
continuous white stripes and high yield potential
under dryland semi-arid conditions was identified.
The total number of fruits per vine and length of
fruit was 1262 and 5.6 cm, respectively. The single
fruit weight was recorded 18.5g with total yield
23.3kg per plant (Fig. 19).

Fig 19. Flowering and fruit shape at early and later stage in CIAH/CHES/LPY/CHESIG-3

d kckb:@Ih,pb,1@,yihokb.@
Ih,pb, Ivkbth&d b T a1l g=p aRRerfaal &
Few D P AfGAd FA B TS WiOGR TR
FEU B GRT UEAT TAT| Bl AIH IIATHR,
gedl gl & A - B0 2| ad
9e1 /a9 1320 Wl oA B | Nd Wel HR, Wel
PY o9rg MR Ufy dlem SUS HEIE 214 T,
283 fHur iR 7.3 I <of & TS| T S
Reaafa & 2ol whal I & 3fd Ffzw] grm =
(1 20) |

CIAH/CHES/LPY/CHESIG-4: A unique clone of
ivy gourd was identified with deep penta-lobbed
leaf character under the hot semi arid conditions.
The fruit are medium oblong, lush green with
discontinuous stripes. It is having 1320 fruits per
vine/year. The average fruit weight, fruit length
and fruit yield per plant was recorded 21.4 g,
28.3 kg and 7.3 cm, respectively. It was found
tolerant to powdery mildew under field condition
(Fig. 20).

(1)



AL

ferd 20 ®all ¥ T Hrew 9 AR WEER Ui

Fig 20. Ivy gourd vine laden with fruits and penta lobbed leaf

di'kckbh:@Ih,pbl,1@,yihokb@
Ih,pb, IVKOEh&7 § a8 <& &1 U amran
SRR § O 3y e THdeR TEN B T B
gRIGR Bd, R TN PR, BIC—FedH MHR
3R Hel HT AT el Bl | UH 1 # WAl
DI Bl FAT 1489 TP ol dI T Al | BaAl BT
AT IO 3R TS HHI: 142 UL AR 4.7 AH
TSl DI g | 9T dieT B ISt 21.1 T o | 9
SATIRR BT O Btha 3R el Had! QAT @ i
Heeldl urar T |

di"kickb' @ Ih,pb,1@,yihokbl@
Ih,pb, VKb th&8 § sri—gsr Rerfoal & dga
39 TUGR H IBUTHR dlel B, ol & T
SO T (31.01 fobur /e /99) <xar T R |
FHow B F A TAAIBRI Bl JAT H 5HD
Tl H e HH SvAud (140 f3f3a=) gar g
T WEE @ AMAT & forg ergeifia faear o

TehaT 2 |

di'kckbh:@Ih,pbl,1@,yihokb@
Ih,pbl, Ivkbth&9 § g8 SFHYBR &1 &4 4,
gRY NPT, FAIT BT FTHiTd BRI I, Tbrell Ay
TR WY & ©U H UgdHE @ T8 | Ui 9o /a8
1146 & T Bd oFTd & | Ball § 3id R,
Tl BT oidTs IR U UIel &1 IUST HHST: 25.1 T,
25.1 fHur 3k 7.8 A <f @ TE |

d kckb:@Ih,pb,1@,yihokb.@
Ih, pb, IVkbth&10 ¥ 1 v =1 S uaR &
o, 4 el g Reyferdi 4, iR & MR &
faRel whe giRAl & AT BIC MMBR & W
B, e IUST &HdT, G D U AEWEAT & HRT

CIAH/CHES/LPY/CHESIG-7: A unique ivy
gourd genotype having attractive shining dark
green stripeless fruit appearance, trilobe leaf
shape, small-medium size and pointed styler
end character were identified. The total number
of fruits par vine were 1489. The average fruit
weight and length of fruit was recorded 14.2 g
and 4.7 cm, respectively, with total yield 21.1kg
per plant. This genotype was found tolerant
to both powdery mildew and fruit fly under
field conditions.

CIAH/CHES/LPY/CHESIG-8: A  promising
genotype with shouldered oblong shape fruit,
light green fruit colour having continuous white
stripes and high yield potential (31.01 kg/plant/
yr) was identified under semi-arid conditions. The
fruits have the lowest TSS (1.4 °Brix) among all
the genotypes and it may be recommended for
diabetic patients.

CIAH/CHES/LPY/CHESIG-9: A unique ivy
gourd with less seeded, spindle shape clone
having natural green colour, pointed styler end
and deep shoulder was identified. It is having
1146 fruits per vine/year. The average fruit weight,
fruit length and fruit yield per plant was recorded
25.1 g, 25.1 kg and 7.8 cm, respectively.

CIAH/CHES/LPY/CHESIG-10: A promising
genotype having heart shape leaf, small size lush
green colour fruit with sparse white stripes, high
yield potential, tolerant to draught was identified
under the hot semi arid conditions. The plant has
1423 total number of fruits in a year. The average
weight of single fruit weight was recorded 18.7g

(0
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TSI AT | U H UH 9Y H F{of 1423 B A
21 Thd B &I Ui g Sid R G Sue
18.7 UM @ W1 26.1 fHIT. &1 fbam 1| Hall
DI 3NAT TS 4.2 A TS @Y TS |

HPIST

< % fafrs fafdgar o wge &= 9
AHING & ALV & AER W HhIST & Bl 35
Sl BT GO a1 a7 o1 | A= arrarT
TN & oY FHepreT @l AN URRAT & Jeaid
H wel dod (QURUdd Wl @ 3.70-22.43 9T,
(Ud HA 4.94—21.3 UT ), 3R Areal id1s (34—7.
1 99), & g ¥ fafdyar &1 fawga saer o
D T | Bell B g (3.1-54 FH), Bl uRfd
(46—102 ¥H), ®d RRT (0.3—0.8 ), Hell &
Sod P odis (1.4-55 THN), WH B oA DI
dars (1.1—-8.9 WHY), Wl & @IS (55-85 UH)
IR Wi @ AISE (456—87 AHN) T A b
Iy Yop &l B Reafer § TSl @ W A
Ifod IETIT FEIvl B IR WR, HReued /
AU v / vANars /AU THINTS T T—1
SRR TAT 3D 918 HIEUTd / HIvsus /
TYTaTe / HIUas TH3TS TG —11 3R HAmguus /
AU TH / TANATS / HIUAE THIATE THAST—15
P T 8 UTAT AT |

Ihvib, ,p@1Ih,pb, 1@ ,yihokb@
Ih,ph, I, 1€h&1

AMPYG TER B [T & AT HegA7 o 3MHR
% Tel, 980 BIC R /A Hed oy I8 T
SHYPR & wU H TSI AT 8 | 59 SAUBR
o W @ A W Bl B USER (2,81
feur. ufa dem) ofa wa aoa (24 1), 3R
gfa dem wd G (117) Mf¥dan gof @ Tl
(= 21) |

with 26.1 kg total yield per plant. The average
length of fruit was recorded 4.2cm.

Spine gourd

A total of 35 germplasm of ivy gourd were
collected from different parts of the country on
the basis of their morphological characters from
diversity rich areas. The evaluation of twenty four
lines of spine gourd for various horticultural traits
exhibited wide range of variability with respect
to fruit weight (3.70-22.43 g of immature fruit),
(4.94-21.3 g of ripen fruit), inter nodal length (3.4-
7.1 cm), fruit length (3.1-5.4), fruit diameter (4.6-
10.2 cm), styler end (0.3-0.8 cm), peduncle length
of fruit (1.1-5.5 cm), peduncle length of leaf (1.1-
8.9 cm), leaf length (5.5-8.5 cm) and leaf width
(4.56-8.7 cm) under field condition of dryland
semi-arid region. Based on various desired
horticultural traits, CIAH/CHES/LPY/CHESSG-1
genotype was found superior followed by CIAH/
CHES/LPY/CHESSG-11  and  CIAH/CHES/LPY/
CHESSG-15.

CIAH/CHES/LPY/CHESSG-1: A  promising
genotype with attractive dark green colour,
medium round shape fruit, very small and soft
spines was identified. The maximum fruit yield
(2.81 kg per plant) was observed among all the
genotypes with average fruit weight (24 g), and
number of fruits par vine (117) fruit yield per plant
(Fig. 21).

R 21.femdue / NEdws / gadiars /
JTaETHUES—1 b B

Fig.21. Fruits of CIAH/CHES/LPY/CHESSG-1
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Fig.22. CIAH/CHES/LPY/CHESSG-11

Ihvkbl, ,p@Ih,pb, 1@, yihokbl@
Ih,pb, I, 1€h&11} 7+ aref g aRRerfort &
TS AMHR, el RATHR, UHfad TEX & [T &
Bel, Bl & Ifd RN IR Jalell, @1 AW i
o & HROT 3H GAT TAT| Bl Bl YR (2,59
foram. ufay diem), 8fad %l aoi= (305 9T) SR U
Ul %l A&7 (85) SH of @l s (R 22) |

AT UTT /AIUAZ U / UAarg /
ATFALUATASI—15 © 3 Sd YPR & Dbl
SEel § IdadR BIC MBR & Hel, Hed
90 B 3R A (@Tell o) BT & 3R RA I
el Wt T 3ref g Rerfoddt # gof fvw | 9
H Bl B Gl AT 276 AT | Bl BT AT goTT
3R aTS HHE: 55 UL MR 2.3-2.8 FH Tof B
TS | 399 ol Ul 152 fHur ufy diem <of 9
T | I8 TIUGR g1, ol Bhe &R Wd @l
gRReIfAT  wer waRdl & ufe |few] yrm 1 |

il

A B 6 NEhAl, fleRdIoii-8s, 9,
TATH—4TTUATH3—2, YeATH—20—1 TYITH—14—1,
UA0—28 X TaAUd—20—2, UeUd—3 X YaAUda—2
3R TU¥—42 x TU9—32—2 & AR ddH
(31T FBR) BT AN ST H IR ATl Bl
BT B & forg uieror foar | gfcy drer
Tel G 3R SUS HHI: 17.6 AR 132 fam.
TATH—4TTUT3—2 (M UBR) ol Pl T8 | I
TEh g R IgwerHl Y@ 7 e ugen
ATET et 7 & e R Raarar 21 98 wd # it
Hhal & oIy IR & | SF-UeR Taud—28 x
TAUE—20—2 (a1 UR) § ®d odig 226 AHI
iR uRfer 39.2 A <<f @t g (aferar 26) | Ui
T % @ Bl W& 3R U HAT: 19 3R
156 fHUT. T o T3 |

CIAH/CHES/LPY/CHESSG-11: An extra large
in size, round oblong fruit shape, natural dark
green colour, styler end deeply pointed tolerant
to draught was identified under the hot semi arid
conditions. The fruit yield (2.59 kg per plant) was
observed with average fruit weight (30.5 g), and
number of fruits par vine (85) fruit yield per plant
(Fig.22).

CIAH/CHES/LPY/CHESSG-15: A promising
spine gourd genotype having conical shape fruit,
small sized fruit, very small and soft (feathery)
spines, and soft seeded character was identified
under the hot semi arid conditions. The total
number of fruits par vine were 276. The average
fruit weight and length of fruit was recorded 5.5 g
and 2.3-2.8 cm, respectively, with total yield 1.52
kg per plant. This genotype was found tolerant to
drought, powdery mildew and fruit fly under field
conditions.

Bottle gourd

Six promising lines including VRBG-88, Baina,
LS-4xLS3-2,  LS-20-1xLS14-1,  LS-28xLS-20-2,
LS3xLS-2 and LS42xLS32-2 along with check (Arka
Bahar) were tested and evaluated on the basis
of horticultural traits under replicated trail. The
number of fruit and yield per plant was recorded
17.6 and 13.2 kg, respectively, in LS-4xLS3-2
(round type). It is a pregynoecious and prolific
bearing line which attains first female flower at
7" node. It is resistant to powdery mildew under
field condition. This genotype attains the fruit
length of 22.6 cm, and fruit girth of 39.2 cm in LS-
28xLS-20-2 (long type) (Table 26), total number of
fruit and yield per plant was recorded 19 and 15.6
kg, respectively.
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rkfydk 26- ykdh d mUur tuuindkjk dk ¢n’ku

Table 26. Performance of promising genotypes of bottle gourd

y{k.k Characters

Y, 18&28x ,y, 1&20&2
liyichi LS-28xLS-20-2 (Long)

a1 B HIE (| Vine length (m)

Yo TR %l Rger arell s
Node to first male flower appeared

TR B & Ferl § o a9 Days to male flower

opening

Yo HTGT el Raer arell TS
Node to first female flower appeared

AIGT |l & Gal H ol &7 Days to female flower

opening
Uy diem Bell @ G Number of fruits per plant
Tl |R (UT) Fruit weight (g)
Tl BT AT oIS (W) Average fruit length(cm)
%l Bl iad gRfSr () Average fruit girth(cm)
gfer aem Sus (fPAT) Yield per plant(kg)
TEhRfSd et (FARIT / 10071T) Ascorbic acid (mg/100g)
CRIE|

¥ 2018 BT AT & ANH & RM, B,
Hell & USER R ot & forw gafia § =
SHAYSRI DI A FAHT BT Hedidh fbar T |
Jed AAE B RIfa & siavia Hiy—urRRerfaa!
a9 & #d 3R 9 H d'8aR WS o 4Tl
SFAYSR BT Ul H & U 39 A8l B
A SE B S | qediH by T S Arg H
Bl 9UH DS D FHIT DI AdFgdal bl G D
fog g A9 H AHI—HT W Il qol by
M| BRI S @ aARM B AR YE IR Bl
PIS UbIY T8I W1 TN, Safds Gellg & ABIH H
Tl I R WR HHAT &9 fHar ar| ik
IR 7§ & WM # FERer wal & o § 9w
DI AT S B HEM H o Bl H Afdd o | gig
ATIGUS] ¥, ¥ 31 Ui &1 Sars (Tels) H TS
g IR REATH (TA3) # <&l g (arferast 27) |
WafAe IrERl ® "Hd | e 3ifd Iarg
(Ter7)  wa ®H WG wrEn (Vo) <
TS| Bell B ddlg Ual4 3R s 918 (Tar7) H
ANfHaH T TS | Bl DI dreTs Yol | 3Mfdhan
<t 78 | wfay diem e orfdd USTaR TAs H 3R
G 915 Yol # < T3 | 9T acaR ifdrean

tuuidkjk di uke Name of the genotype

Y, 184 x ,y, 1&3&2 Iixky'
LS-4xLS3-2 (Round)

6.05 3.82
13 10
46 51
16 7
59 45
19 18
860 750
43 22.8

22.1 394

15.68 12.91

10.07 11.54

Brinjal

During the summer season of 2018 seven
progenies of selected brinjal genotypes were
evaluated at CIAH, Bikaner for growth, fruit yield
and quality. These lines were also screened to find
out genotype giving superior performance over
the season and years under high temperature
condition of agro-ecosystem.  Periodical
observation throughout the season was recorded
to understand the intensity of incidence of fruit
borer in the evaluated brinjal lines. No infestation
of fruit and shoot borer was observed during
February to June, while in the month of July
significant level of infestation was recorded.
The seed content in the fruits was higher in the
month of June as compared to the fruit set in the
month of April and May. In the growth parameter
the highest plant height was found in (L,) and
minimum plant height was observed in (L,) (Table
27). In the case of primary branches highest
number of primary branches was observed in (L.)
and lowest in (L,). The fruit length was observed
maximum in L, closely followed by (L.). The fruit
width was observed maximum in L. The yield
per plant was observed the highest in L, followed

)
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by L,. The maximum yield per hectare was found
L, (491.33 g/ha) followed by L, (429.73 g/ha),
whereas minimum yield per hawas found in L, All
the lines were shown homogeneous and did not
show any segregation for morphological traits.
The individual plant of seven lines (Table 28) were
selfed for further multiplication of trial. In the
similar way, these seven lines were grown in the
summer season of 2019 which is in progress.

rkfydk 27- fodkl vkj tnkokj ekinMk d fy, mlur ykbuk d ¢n’ku dk vklr

Table 27. Mean performance of promising lines for growth and yield parameters

mipkj Treatment ik/k vkjfikd “kk[kkvk
Aplb dh L[ ;k
Plant No of primary
height branches
HYATE 1CIAHT (L1) 61.60 6.33
HYATH 3CIAH3 (L2 58.67 5.53
HYATH 9 CIAH 9 (L3) 58.07 5.53
HYATH 13 CIAH13(L4)  61.23 7.13
HYATH 6 CIAH-6(L5) 61.90 7.00
HYATH 8 CIAH-8 (L6) 59.60 6.70
HYIH 9 CIAH-9(L7) 61.33 7.30
HEr CD. 0.136 0.178
THE(TH) SE(m) 0.044 0.057
Jdr Cv. 0.964 3.616

Qy yEckb Qy pkMkb mit@ik/k mit fDo@
Iileht Iilieh Jfdxkh gD-

Fruitlength Fruitwidth Yield/plant  Yield g/ha.
(cm) (cm) (kg)
12.74 8.43 1.95 429.73
17.29 8.02 1.63 359.33
18.07 3.97 2.23 49133
19.97 497 1.71 375.47
16.73 477 153 337.33
15.60 5.97 139 282.33
19.03 3.77 1.40 308.00
0.19 0.155 0.147 2.767
0.061 0.05 0.047 0.888
2.485 3.474 4.999 8.047

rkfydk 28- mlur ykbuk di ¢n’ku dk vklr vkj vkdkfjd y{k.k

Table 28. Mean performance of promising lines and morphological characteristics

ykbu i'iu e yx  igyh rivkb ei mit@ikik  foi.k.k ;kX; Qyk dk vkdkj&idkj vkj jx
Lines fnu yx fnu Uk Marketable fruit size, shape and colour
Days to Days to first Yield / plant (kg)
flowering harvest
L1 28 46 1.95 BIeT, Tel, e S+ Small, round dark purple
L2 31 52 1.63 BYel, e, &1 S
Small, round, greenish purple
L3 34 49 2.23 HEIH, JARAATHR, Te<T =1
Medium, oblong, dark purple
L4 39 53 1.71 qEIH, SMIATHIR, B ST
Medium oblong, greenish purple
L5 42 51 1.53 HEIH, JMIATDR, ST Medium oblong purple
L6 40 54 1.39 HEgH, ATIATHR, ¥R Medium oblong brown
L7 45 56 1.40

HEGH, ATIATDPR, Fha Medium oblong white
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HEGT D B 44 STAAIDRI P I IR
Jol & oI e fhar 1| STAYSRI &
e § fde™, SuS IR TS AU
% Gdg H URgd-Rierar & O sf@en &1
TeRE TSl fhdr AT gl SmEIRG o b
gRRIfRT § JeIid & IR T T 98d BIT,
@AY G F/T TEER  (FersieE /
Aroases / verdiars / doasuas—34) (R 23)
e dier JaTS 1.26 #1, 26 Hiorl, Bel &I 3iAd
I 86 UL, Bl DI A1 44 THI, ST T,
ST AT BT Bl AT S A DI AR
T W HAE DI, gET ARw] (HRsyvd /
WUILTH / Tediarg / AUasgasi—40) & A
261 ¥I. UT $TS, 244 Hell, Hell BT AT qor
223 U1, Ball PI cidlg 45—48 I, UfA Hell 9—-10
S 3R 9.3° fy AU BT ST g & wY H
EEINCREDIIEE

ﬁaza.@ﬁéwﬂéﬂujmﬁwaﬁ?

Fig. 23. Dwarf drought tolerant genotype in flowering and harvested fruits

Ao oFAsdl Bl SUAIT IR dhidl
SHfa

HESH & URMS AR IO~ SIaedl 0T
JoF & AR W, HAT-TBRI DI AR Yaoli
A UEAMT AT 3R ISR |t S & forg
arerma W PRI wREToT & W\ 9gd gy ay
2000 ¥ 2012 T& SADI Hedid fHar AT o |
FAF—IBR IR IR GG & FI9 I HafT qRieqor
% aRomd H TUATHS—1—4 P BRI B 99
2010—2016 @ SR dacrl URRAT H 3eaga
far AT | I8 Afdd IuST I aren © SR sHH
IHE UE] B HEGH ATBR Bl Hell oidl ¢ |
I8 ol HakT q@r JiEw], ol ¥ g6 arel,
o v af d 3—4 . A U@ Bl IR

Drumstick (Moringa oleifera)

A total of 44 genotypes of drumstick
were assessed for their horticultural traits. The
evaluated genotypes of drumstick exhibited
wide range of variability with respect to growth,
yield, and qualitative parameters. A new ultra
dwarf, drought tolerant purple colour genotype
(CIAH/CHES/LPY/CHESD-34) (Fig. 23) with 1.26
m plant height, 26 pods, average fruit weight 86
g, fruit length 44 cm, purple flower, purple pod
and purple shoot, and a medium dwarf drought
tolerant genotype (CIAH/CHES/LPY/CHESD-40)
with 2.61 m plant height, 244 pods, average fruit
weight 223 g, fruit length 45-48 cm, 9-10 seed per
pod, and TSS 9.3°Brix were identified as promising
lines during the evaluation under rainfed semi
arid conditions.

4

qreY T e

Drumstick germplasm utilization and technological
advancements

Based of initial and generated germplasm
characterization of sehjan, elite-types were
identified from base progenies, and further
advancementwasdonewith controlledpollination
under isolation for raising seedling progenies and
evaluated from 2000-2012. The results of progeny
testing from elite-types and four generation
selection, the line AHMO-1-4s is developed and
studied under varying situations from 2010-2016.
It is high yielding and produces medium sized
pods of excellent quality. This seed generated
progeny is drought tolerating, fast growing and
took 3-4 m height in one year, and accepted by
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o Rafd (40 | &H) IR urel & ufa HAdg=reha
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GIErRITelT SISTIaR 3R Ueld AT dadeild] &
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T TTT o7 | HEH JMBR B Uleli—cd 3IR 1:1:1
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BT 8101 ganT fhar iR ufa Ol e 9w
qars @ folu |a9 8! 2| I gRa i@Ra gY
3R 62.8—76.5 UfTIeId 3R U §Y, 3R 9 ke
Thel dI9T 919 BT AYEFTY <Gl T8 | GIeemell &
TR 30—60 AT 3 31.8—61.4 (AT 48.68) AHI
HATE UT DI, AR ITH 54.6-786 (3T 68.62)
gfererd SRofadr 81| Wds! IMEiRd Iedras
Tl B A1, HUF—9 Aisal (24xax4®1) F FEo
UIeT YOIl (4 x 4¥).) & 1T SSCdH AT SUAMT,
SIfd® Fedr IR Sed Wd—ITed @ fog HaraH
2 3 TRE W i e | aoft 9 e
o iR Ugel 9¥ # T 50 Ufrerd g Gof
D T3 | g, F AUEE AR urel @ Ry g
TR ®Y ¥ gaIfad aRal § IR 9 UPR Ig
SR B SIRN 2 b TH Y&p ATTEaRoT H oI
FES AR Uelf B g9 @ forg fader 7Em
& 3ifoH FarE J g TR ¥ 30—45 FH Fag W
BT S AMRY |

Y 2018 B QARM, ¥l ERT YafGd AgoH
SAYSR YUaTHAN—1—4 BT 9D, Hel, el Bl
AT IR 99 & U ewar & oIy ey
forar | Sares @ Refadl § geara & A
e TeT0T 3R hers—vars IR yde gomforar
DI HH A BT 1 3R Y&h IAERI H UTel
Afewar o Rafd & wieror & forg g9 Hafa &1

= & Wi § I 747 |

AIBdl-Sicior 49 (F9a9 gRgeaw gl
crsfisv)
U JHR & 60 STAAUDRI § gRacTfierdr

BT AMHAT R & oI Ig TART o a1 | B
BT HAT: A Ufpia # el iR drel & 419 2.5
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growers. It is sensitive to low temperature (<4°C)
and frost situation. For seed production, mother
plants of AHMO-1-4s are multiplied through
vegetative propagation and maintained under
isolation / controlled pollination.

For nursery seedlings and field establishment
techniques, experimental trials were conducted
during 2015- 2018. Freshly harvested seeds of
May-June mature pods from mother plants of
AHMO-1-4s were used for sowing (first week
of June, July and August). Medium sized poly-
tubes and 1:1:1 mixture of sheep-manure, vermi-
compost and sandy-soil was used and single
seed/beg sowing is best. Seeds germinated
promptly and 62.8-76.5 % seedlings obtained,
and thus exhibited scope for repeated single
seed sowing. Nursery seedlings were 31.8-61.4
(av. 48.68) cm in height at 30-60 days age-old,
and recorded 54.6-78.6 (av. 68.62) percent field
survival. With khejri based production sites, KM-9
model (24x4x4m) and moringa planting system
(4x4m) is best for optimal resource utilization,
organic culture and higher bio-mass production.
Well established plants exhibited faster growth
and about 50% recorded flowering and pod
harvest in first year. Since, low temperature and
frost conditions affecting severely and thus it is
recommended that moringa plants should be
pruned or headed-back at 30-45 cm height from
ground-level in the last week of December month
to save the established plantations under hot arid
environment.

During 2018, seed propagated progeny of
sehjan genotype AHMO-1-4s was studied for
growth, flowering, pod setting and seed yield
potential. The progeny is also under performance
trials at farmer’s fields with varying production
situations and adopting training - pruning
and management practices as mechanism of
protecting plantations against low temperature
injury and frost conditions in arid environment.

Dolichos bean (Lablab purpureus var. typicus)

The experiment was carried out to assess the
variability in 60 genotypes of pole type. The crop
was raised in three replications at 2.5m x 2.5m
spacing between rows and plants, respectively.
The maximum number of pods per plant was

(17)
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observed in the genotype CHESIB-07 (470)
fallowed by CHESIB-50 (430), CHESIB-31 (425) and
CHESIB-01 (380). The maximum pod length was
recorded in the genotype CHESIB-50 (17.6cm).
The Maximum pod weight was observed in the
genotype CHESIB-50 (15.359g). The highest green
pod yield per plant was observed in the genotype
CHESIB-50 (4.1kg) followed by CHESIB-07 (4.00kg)
and CHESIB-31(3.2kg) The variable quantitative
parameters of superior genotypes are as follows-

CHESIB-50: The pods are very attractive green
in colour. The pods are long having an average
pod length of 17.6cm and an average pod girth
of 5.2cm with pod weight of 15.2g. The fresh
green pods were harvested at 98 to 105 days after
sowing. The total number of pods per plant was
420-430 with on an average yield of 4.1 kg/plant
of fresh green pods.

CHESIB-07: The pods are very attractive dark
pink in colour. The pods are medium having an
average pod length of 10.6cm and an average
pod girth of 4.6cm with pod weight of 07.0g. The
fresh green pods harvest was starts at 110 to 115
days after sowing. The total number of pods per
plant was 460- 470 with on an average yield of 4.1
kg/plant of fresh pink pods.

CHESIB-31: The pods are attractive light
greenish white in colour. The pods are long having
an average pod length of 15.0cm and an average
pod girth of 4.2cm with pod weight of 8.8g. The
fresh pods were harvested at 115 to 120 days after
sowing. The total number of pods per plant was
425 with on an average yield of 4.1 kg/plant of
fresh pods.

CHESIB-01: The pods are very attractive
green in colour. The pods are broad long having
an average pod length of 13.5cm and an average
pod girth of 5.5cm with pod weight of 10.0g. The
fresh green pods were harvested at 90 to 95 days
after sowing. The total number of pods per plant
was 356-380 with on an average yield of 3.0 kg/
plant of fresh green pods.

CHESIB-10: The pods are very attractive
creamy white in colour. The pods are broad having
an average pod length of 16.00cm and an average
pod girth of 6.2cm with pod weight of 11.5g. The
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fresh creamy white broad pods were harvested at
115 to 120 days after sowing. The total number of
pods per plant was 320 with on an average yield
of 2.7 to 3.0 kg/plant of fresh pods.

Vegetable cowpea (Vigna unguiculata var.
sesquipedalis)

The experiment was carried out to assess
the variability in 114 genotypes of pole type of
vegetable cowpea and 34 genotypes of bush
cowpea. The 60 genotypes were grown. Among
them, the genotypes like CHESVC-01, CHESVC-10,
CHESVC-15, CHESVC-22 and CHESVC-45 are
superior with respect to fresh number pods and
pod yield. The variable quantitative parameters of
superior genotypes are as follows-

CHESVC-01: The pods are very attractive
parrot green in colour. The pods are long having
an average pod length of 66cm and an average
pod girth of 3.4cm with pod weight of 45.2g. The
fresh tender green pods were harvested at 55-60
days after sowing. The total number of pods per
plant varies 60-70 with an average yield of 1.8 to
2kg/plant of fresh green pods was harvested.

CHESVC-10: The pods are attractive light
green in colour. The pods are long having an
average pod length of 56cm and an average
pod girth of 3.2cm with an average pod weight
of 27.0g. The fresh tender green pods were
harvested at 64-65 days after sowing. The total
number of pods per plant varies 50-55 with on an
average yield of 1.2 to 1.3 kg/plant of fresh green
pods was harvested.

CHESVC-15: The pods are attractive red
in colour, having on an average 48-50cm of
pod length with 2.2cm of pod girth as well
as 14.8g of pod weight. This genotype gives
45 to 50 individual red pods/plant with on an
average yield of 600-700g of fresh red pods was
harvested.

CHESVC-22: The pods are attractive red in
colour. The pods are long having an average pod
length of 36.8cm and pod girth of 2.6cm with pod
weight of 13.2g. The fresh tender red pods were
harvested at 64-65 days after sowing. The total
number of pods per plant varies 55-60 with an

(19)
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average yield of 0.7 to 0.75 kg/plant of fresh red
pods was harvested.

CHESVC-45: The pods are attractive red in
colour and cluster bearing genotype with four
pods/cluster. The pods are medium long having
an average pod length of 31.0cm and an average
pod girth of 2.5cm with pod weight of 9.2g. The
fresh tender pods were harvested at 60-62 days
after sowing. The total number of pods per plant
varied 120-150 with an average yield of 1.1 to
1.5kg/plant of fresh red pods was harvested.

Khejri (Prosopis cineraria)
Maintenance and evaluation of khejri genotypes

Fourteen elite types having horticultural
significance and collected clonally for ex-
situ conservation in khejri germplasm plot
were maintained with good management
practices. khejri variety Thar Shobha and khejri
Selection-2 compared in reference to growth,
pod yield and bio-mass harvest over the years
under rainfed conditions. Khejri Selection-2
was studied for picking intervals and sangri
yield. One thorn-less seedling plant identified is
under observation.

Maintenance and conservation of arid vegetable
germplasm

During the report period, regular monitoring
of arid vegetable crop-plant germplasm/lines
(500) was done for their safe conservation in
gene-bank (-20 °C deep freeze) facilities at ICAR-
CIAH, Bikaner. In addition, germplasm of khejri,
sehjan, kundru and other perennial vegetables
were maintained in field repository of vegetable
block.

As per maintenance work plan, cowpea
was taken during rainy season of 2018 and
seed enhancement of five germplasm lines was
materialized. Sufficient quantity seed of line
AHCP-2-3 deposited to NBPGR and IC number
0628910 is obtained. In addition, 28 diverse
cowpea germplasm from wide geographical
regions covering state of Rajasthan, Guijarat,
Karnataka, Kerala and Uttar Pradesh were studied
to quantify genetic variability and performance
under hot arid agro-climate.

(50)
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The line AHCP-1-4-1 and AHCP-2-3 were
studied for their performance in comparison
to the popular varieties (RCV-7, Arka Garima,
Kashi Nidhi and Kashi Kanchan). The AHCP-1-4-
1 is purified line producing vegetable type pod
quality and is from germplasm collected from
trible area. The purified line AHCP-2-3 is multi-
propose type, locally known as bindodi-chawala
and is trait specific for rainfed arid farming. It
is early tender pods harvesting (47 DAS), high
yielding and drought tolerant.

During 2018, five Indian aloe germplasm
were studied for maintenance and conservation in
field. Uniform suckers of two native germplasm of
arid area and one each of saline area of Kachchbh,
commercial and ornamental type was planted
with drip technology for characterization and
evaluation. The plants of AHAB-S-1 are medium in
growth, spreading and its sweet type leaves are
fleshy, green and about 50 cm in length. Plants of
AHAB-B-1 are medium in growth, upright and its
bitter type leaves are thick, fleshy, light green and
50 cm in length.

Performance of sweet potato germplasm in
hot arid region of Rajasthan

The root cuttings of three sweet potato
cultivars viz. CO 3-4, Sree Bhadra, Sweet potato
Gowry, sweet potato ST, sweet potato-1 and
local-1 were procured from AICRP on tuber crop
and one strain local-1 were collected from farmer’s
field. Cuttings were planted in the 1% week of July
duringtheyears withrecommended management
practices. The observation on growth parameters
viz,, vine length, number of vines/plant, number
of leaves/plant and yield attributing characters
was recorded. Various growth parameters viz.,
vine length (cm), number of leaves/plant and
number of vines/plant for all the varieties grown
has been recorded at different days after planting.
All vegetative growth parameters were increased
irrespective of variety. The highest tuber yield
was recorded in CO-3-4 (412 g/ha) followed by
local-1 (325 g/ha) and minimum yield in Sweet
potato Gowry was recorded. These observations
suggest that CO-3-4 and Local -1 were high yielder
while Sweet potato Gowry, sweet potato ST, sweet

(1)
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potato -1 were low yielder and long roots were
observed and looked threads like structure. These
cultivars were not suitable under hot arid region.

Sweet potato cultivars showed wide
variation in yield in western Rajasthan (Table 29).
Local-1 and CO 3-4 was the highest yielder and
agronomically most efficient variety. These variety
were more suitable than the other most common
varieties of the region and convert, it into yield
most economically.

rkfydk 29- if’peh jktLFku d vikjEifyd {k=k el "kdjdn d of) ekin.M

Table 29. Growth parameters of sweet potato in the non-traditional areas of western Rajasthan

fdLei Cultivars

e dieer—1 Sweet potato-1 3.50

e UIeel—Tae—14 Sweet potato ST-14 3.80

e uieer W8l 4—3 Sweet potato CO 4-3 3.80

e ureel TR Sweet potato Gowry 3.80

AldHA—1 Local-1 3.65

HEIHTT  Mean 3.71
hd Y

TS IR BT HBIUI

s Hafd Ui dd B T org SR F Hebwor
far 1| 99 URWRES AR & QI W IE
(Sza Savd @ fo), Heed (h¥e T B
o) @ FaoE & AT A8 ) H GURNTOT
DI DI BT TS | Yirda rafdy & R qel 578
AT fpy U &Ik =9 | 3.11 uferd Awetar
qRued Hwall /I[Sell & FER & w9 H el |
TS I P UTeAT FIaaNeldl & BRI 59 I9 JIRT
AR STRTe wU W afia (17—18 fa=iaR 2018)
HIRIEY

KSHd AR SAAG

MR TSl & HAIBd H, WM B HUH,
ARG, Jodd & Ieed ¥ AR FAR & JGIR
& forg s wFEll @& w9 #§ i 99 By g
(= 24) |

1- Dhvkb, ,pihth&l % saH 220—254 T,
I B, IR a9 7.5 fHUT /dien SUST, ®el T

35 fnuk 1j of) ekin.M Growth parameters at 35 days
"kvk dh B[k

No. of branch

iffr;k@ik/kk dh B[k

No. of leaves/plant

cy YyEckb! filef
Vine length (cm)

25.30 73.60
35.90 90.90
36.10 88.10
36.10 88.10
30.60 82.25
32.80 84.59

CROP IMPROVEMENT
Hybridization in Thai ber

Hybridization in Thai ber was carried out to
obtain superior progenies. In lieu of that reciprocal
cross combinations were tried with Reshmi (for
higherTSS), Kathphal (for attractive colour) as well
as selfing in Thai ber. During the reporting period
total 578 crosses were made and out of which 3.11
per cent success got in form of retention of mature
fruits/stone. This year, experiment materials was
partially damaged (17-18 Dec. 2018) due to frost
susceptibility of Thai ber.

Promising pomegranate germplasm

In evaluation of pomegranates germplasm,
five selections have been made fortable,anardana,
rootstock purpose and as breeding material for
improvement of pomegranate (Fig. 24).

1. CIAH PG-1: It has fruit of weight 220-254
g, fruit yield on third year 7.5 kg/plant, fruit light
redish in colour, aril colour bright red and very bold

(s2)
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arils 34.50g /100 arils, aril length 11.38 mm, width
8.82 mm, seed hard, high acidity, TSS 16.20 °Brix.
It found highly suitable for anardana purpose due
to high yield, more anardana recovery and high
acidity.

2. CIAH PG-2: Plant is dwarf, evergreen, fruits
red in colour, fruit weight 160-195 g, aril sweet,
bright red in colour, seed soft, TSS 15.3 °Brix,
acidity 0.71 % and juice 50.3 %. It is found suitable
for table purpose.

3. CIAH PG-3: It has fruit weight 225-
260 g, arils colour light pink, seed hard and
very attractive crown at harvest, which is an
positive character and can be used as breeding
material for improvement of pomegranate
fruit shape.

4. CIAH PG-4: It has fruit weight 80-125 g,
fruit colour dark purple, arils colour light purple
and slightly sweet and hard arils. It can be
used as breeding material for improvement of
pomegranate fruit colour.

5. CIAH-PG-5: It produces very less number
of suckers, have very less or no spines, produce
no fruits and dwarfing in nature. It can be used as
rootstock in pomegranate.

Hemgugedisii—4 CIAH PG-4

o 24, S10 MR TS Fig. 24. Promising pomegranate germplasm
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4 a9 § ST SUST 124.36 fHUT /Ol <1 B | B
Ufdes (1.76 Uforera) &R U1 (e, 18.13 Ufoerd
R dIW, 2438 Yfaed), HRGRA  (0.079krem),
A (1.73 faerd), dfegrm (0.30 wferd) iR
JrET (16.72fFm) SR WEEN 9§ W€ 7

TSl

IHd AIST SHYDR TA-9 &l gga-

AT @ TP Sd SHUBR Ygdd & TS
PR H e, Ubd WR e § ggd doT, o
AdE @ AT H ged =W, T H a0 & (T 25) |
AT Wl /I[EBT 17.8 Tol 1T Y | Bl BT aol
3R aRfS HH: 13.90 & AR 20.94 1. 3R 2.92
AP 3.44 FH Tof fHar 17| NT Bl ddTS
2.97 AT 3R TSABI RISl BT T AT
1.48: 6.77: 0.63 HUT AT |

Hybridization and evaluation in guava

Reciprocal crosses were made between white
fleshed Thai guava and red fleshed CHESG-15
during August, 2018 successfully and seeds from
ripened fruits were harvested in the month of
December. Reciprocal crosses were also made
between Thai guava and Purple guava during
February, 2019. Out of five crossed flowers in
Thai guava, fruit setting was successful in three
flowers while in Purple guava fruit setting was
observed in one flower which was dropped later.
F1 progeny of CHESG-28 x Lalit was raised during
January 2017 and planted in August, 2017 started
flowering and fruit setting in 8 plants out of 19
plants.

Identified variety of wood apple
Thar Gaurav (CHESW-4)

It developed through selection method. It is
precocious bearer having dense canopy and starts
bearing in 4" year. It has bigger size fruit (452.259)
with better self life under rain-fed conditions of
western India. It is used as table purpose and for
value added products like pickle, RTS, chutney
and powder. It is drought hardy and capable to
give economic yield during aberrant agro-climate
condition. Fruits emits strong pleasing aroma at
full maturity. It matures in month of November.
It gives high yield 124.36 kg/plant in 12% year
under rain fed semi-arid condition. The fruit is rich
in pectin (1.76%) and protein (pulp, 18.13% and
seed, 24.38%), phosphorous (0.07%), potassium
(1.73%), calcium (0.30%) and iron (16.72mgq)
content.

Lasoda

Identification of promising lasoda genotype L-9

Identified one promising genotype of lasoda
i.e. extra large having more pulp content, stone
content is very low, round in shape, very sweet in
taste at ripening, light green in colour with waxy
surface, bearing in bunches (Fig. 25). The average
fruit/bunch was recorded 17.8. Fruit weight and
dia. were ranged from 13.90- 20.94 g and 2.92-
3.44 cm, respectively. The average fruit length was
measured 2.97 cm and average peel: pulp: stone
ratio was 1.48:6.77: 0.63.

(s4)
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Fig. 25. Green, mature and ripened fruits of lasoda L-9
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Tl ] o iR Iuul faRarsil & forg St
TAT| BEA BT AT SR IR HRAG HE
H IR ga1s @ IREN & W fHAr WA o &R
gol ¥d uRRAfRT #, T & edhax, < iR
CTAGAT ST aTell IR IATGA qDhATDl BT TIRT

forar T |

AT TTAIUSITd /2017 /01 o UUGUATH /
2017 /02 & A & &I 3R eFi 9 fapr 3R
S I/ wal o USAR H ASdr @ UeI™
far 3R I8 W8 WeM @ QR 43—45% dqq
H g9l AT AT AAE B SHA B FIRIT b
AT YBITA 3Ts SIaN! Fell § B BRI A
|HY d6 (15 A1 9 H) db <! U dTel
®ol e %8 3R 59 |qHY 4199 ggd Ysb sl

Round melon (Praecitrullus fistulosus)

Breeding for high temperature tolerant and fruit
quality

During summer and rainy of 2018, advanced
breeding material of round melon AHRM-
1/2017/17-a whitish-green-Bikaneri type was
evaluated and variable response was recorded
with seasons. The progeny took 34.2-36.4 days
for first marketable harvesting. Variations were
recorded for tender fruit quality, weight (88.6-
118.7 g) and number of marketable fruits (7.2-
12.4/plant). Further selections were made for
quality improvement under abiotic stressed
conditions.

Bottle gourd (Lagenaria siceraria)

In bottle gourd for breeding of high
temperature tolerant and marketable yield during
2018, two long fruited bottle gourd selections
developed at CIAH were tested for fruit quality
and yield attributes. The crop was studied with
four sowing dates in January and February
month, and four production techniques using
surface covering on channel, tent and tunnel type
structure and open-field conditions.

Line AHLS/2017/01 was at par to AHLS/
2017/02 and both exhibited superiority for
growth and marketable fruit yield and it was with
temperature range 43-45°C during May month.
Early sowing with surface covering mechanism
in January month resulted to good quality fruit
harvesting for prolonged period (15 March to
May) and it is under acute dry weather. On average
basis of sowing dates and production techniques,

(55)
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UgTaR 3R ¥egq ulel & oy 243—262 1 & folQ
<o s & ST & AegH | fafl¥e ofR
Ugell gR YN B | $99 ®IAd Bell dI Ugel!
Jers & oAl # (49.2-524 &), well /diedi @t
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A W H TR W I S DA bl (T-TS) H
110—115 9T. gol¥, 20—22 WHI a8 3R 3.2-3.
4 W TN Sl fBAT AT STT—3TelT e
Rerfoal # wall @ ISR 142.2—155.8 fddea g
B TS |

both the selection exhibited earliness for first
picking (64.8 DAS) and yield/plant (3.84 kg).

Sponge gourd (Luffa cylindrica)

Breeding for better quality fruit yield under high
temperature conditions

During 2018, sponge gourd line AHSG/2015/
F./01 was released as Thar Tapish and tested
for growth, fruit and seed yield characters
with varying production situations and high
temperature conditions. It is also under AICRP on
vegetable crops IET-2018 trial and 14 genotypes
are under investigation.

Characteristics of sponge gourd variety Thar Tapish

Sponge gourd variety Thar Tapish (Fig. 25a)
is selection and developed through hybridization
(parentage AHSG-4 x AHSG-16). It is trait specific
and first time bred through use of native
germplasm for better marketable fruit yield
and moderate plants 2.43-2.62 m under abiotic
stressed conditions. It exhibited superiority for
days to first harvesting of tender fruits (49.2-
52.4 DAS), number of fruits/plant (9.74-12.47)
and marketable fruit yield/plant (1.18-1.42 kg).
Green-dark green colour tender fruits (A-grade)
at marketable stages are 110-115 g weight,
20-22 cm length and 3.2-3.4 cm diameter. Fruit
yield is 142.2-155.8 g/ha with varying production
situations.

(6)
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Haen-3-237-3 TUh Id THICY STAAYDIR

CHICR Bl ATgPIUIH HHg 1Y HEW] TAATHR
A3 —3—237—3 B AT BT GRIE0T 3R FegThT
IS, U R Uiy Hee) faRvarei @ forg
T T (QrferapT 30) |

Rkfydk 30 - yky VekVy d mlur ndkjk dk 1n’ku

Tomato

Table 30. Performance of promising genotypes of red tomato

y{k-k Characters

V- 0f) A.Growth

.Ul Hars (@) Plant height (cm)
gf& @¥ra Growth habit

Uil T Leaf colour

Uil oHTE Leaf length

Uil dieTs Leaf width

$gal NS Petiole length (cm)

i''lu B.Flowering

. gUEH o g (W) Inflorescence length (cm)

2. Ui gUeH g &A1 Number of flowers per inflorescence
3. JEIBIT F&IT Number of calyx

4. UgfSAT BT F@T Number of petals

5. YS! &1 ¥ Colour of petal

6. WD TS (FH) Calyx length (cm)

7. WS TS (W) Petal length (cm)

I- Qyu C.Fruiting

1. 3PN Size

. oa1g (&) Length (cm)

IR &) Girth (cm)

R (A1) Weight (g)

. 9bR Shape

. AT Colour

. Uf diET well @7 | Number of fruits per plant
8. dISTdIer &1 T Number of locules

9. & @I AIcTS (W) Flesh thickness (cm)

10. STSHIYE AT (A1) Lycopene content (mg)
11. gAY UfIer TSS %

12. 3fFIdT Acidity

13. ISt (fBAT) Yield (kg)

14. UG ¥ UfILT deIa™! Percent increase in yield
n- jkx vkj dhV D. Disease and pest

1. STeRAET TLCV

=N

@ | [ I

- 0 9

N o g A W N

(s7)

Ihvk -3-237-3
C0-3-237-3

159.6

IR Indeterminate
el el Dark green

14.6
4.5

0.81

15.8
5
5
5
Yrel Yellow
1.1
1.5

gST Large
1.4
236
118.6

M Round

TSI Tl Deep red

65
6-7
0.85
79
4.5
0.38
771
379.8 %

HegH AfEW] Moderately

resistant

CO-3-237-3 promising tomato genotype

fu;=.k Llhwvk&3t

Control (CO-3)

68.2

IReTd Determinate

Bl Green
134

3.6

0.72

12.3
5
5
5
YreT Yellow
0.7
1.2

HEYH Medium
7.2

15.1
49.5

el Round

Il Red
41

4
0.53
5.6

0.41
2.03

Hegq Hd<! Moderately

susceptible

Lycopene rich heat tolerant genotype of
tomato. The populations of CO-3-237-3 were
tested and evaluated for yield, quality and
nutritional attributes (Table 30).
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TUH-47 : dlerdeHd | QR (die)
AfRW] THARR TATUBR

QUH—47 S AT BT UG, IO AR 90T
Al fRivarell @ fofy uderor SR qeaida o
T (arferet 31) | I o aRed, B & o
T 110 T, MHR H TUS el MHYd Ut 7
@ ® ol fbT T | gfy 91 @ derar 3.7 fum g |
Yd &1 Reafd # a8 SRS 9T & ufa Arelt
IR 7|

AM-47: B-carotene rich (yellow
heat tolerant genotype of tomato

type)

The populations of AM-47 were tested
and evaluated for yield, quality and nutritional
attributes (Table 31). It is semi determinate type,
each fruit weight about 110 g, attractive yellow
colour fruits of flat round in shape. Each plant
yields 3.7 kg. It is moderately resistance to TCLV
disease under filed condition.

Rkfydk 31- ihy: VekVj d mUur tuuidkj dk ¢n’ku

Table 31. Performance of promising genotypes of yellow tomato

y{k-k Characters

V- 0f) A.Growth

O Hars (F) Plant height (cm)

gfe 9T Growth habit

Yl T Leaf colour

Uil oF g Leaf length

il dreTs Leaf width

S&ol oW Petiole length (cm)

i''ilu B.Flowering

. YSIshH ofwTg (W) Inflorescence length (cm)
2. 9fd gwIBH g AT Number of flowers per inflorescence
3. gSIBHIRT F&T Number of calyx

4. g3l BT F&AT Number of petals

5. UGST &1 3 Colour of petal

6. IR THITS (1) Calyx length (cm)

7. UgS! oW1 (WHI) Petal length (cm)

I- Qyu C.Fruiting

1. 3P Size

=TS () Length (cm)

. aRfr (@) Girth (cm)

. MR (A1) Weight (g)

. PR Shape

. X1 Colour

. Uiy diem %t @7 F=AT Number of fruits per plant
8. dITdIeT @1 T Number of locules

9. & @I AIerS (AN Flesh thickness (cm)

10. gAY fcrerd TSS %

11. 3TFIdT Acidity

12. 3u1 (f&AT) Yield (kg)

13. SUST H UG geIa¥! Percent increase in yield
n- jkx vkj diV D.Disease and pest

1. Ergerdrdr TLCV

-

> & B 0D

-

N o o A W N

,,e&47 AM-47 fu;=.k ivdk ekkyhs

Control (Arka Meghali)

107.6 86.9
JgfReId Determinate

XTI BT Dark green

3l IafRerd Semi determinate
X BT Dark green

14.6 17.5

4.5 4.4

0.91 1.15

10.3 11.9

5-6 5-6

5-6 5-6

5-6 5-6
drel  Yellow YT Yellow

1.9 2.0

2.0
dST Large HIH Medium

10.2 8.5

225 18.5

110 78.2

FgeT M Flat round FgeT M Flat round

draTT Yellow ofle Red

2-3 1-2

4-5 5

0.72 0.63

5.0 4.0

0.33 0.38

3.7 2.8

132.1 =
A gt A YfoRTd

Moderately resistant Moderately resistant

(58)
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YF 5-2-7: High carotenoid content watermelon

Among the existing genetic variability,
a saffron fleshed genotypes (YF 5-2-7) rich in
carotenoid content
~ has  been identified
. and purified (Fig. 26).
- It is characterized by
~ entire (non-lobed)
 leaves. YF 5-2-7 is high
in carotenoid content
(7.0-7.2 pg/g FW) in
comparison to popular
red fleshed varieties
- which have 3.92-4.14

PRICHTE A= (7.0-7.2 ug/g FW carotenoid
—2 WL/ 1. THS)) | s 26. AEYH 5—2—7 Fed HASH Fad RS content.
gad BT © | Fig. 26. YF 5-2-7: High carotenoid content watermelon

o (Pladiaar sfosar)

Faw D U BT AATA

Jeg aoEE gRReIfel # siffve wall &1
SHlad dXF dicll VI o W9 DIX aﬁ
T YH AR B Y UR Ga' A 9 SR
fbar @ B 99 2018 & SR, AR Fa B
JTIT AT Icdres Refedi # a1 fawAl
(gfaRT—1 3R gfexi—s) & wrer fbar |

fee Bl bW gR gal (R 27) &
fafderar & Fava @99 & wreEw ¥ fefia g8 |
STRITSTA UIY 9¢dR ¥aqTd # HeIH, A1aT el Raer
# 9 IR I YEHT aTel B & | TY—IREATAT
el # HeE-BeE @

T 2] Feofl U

P forg, Bl |l el

ffrF 27 . e (R =) & fQuUoe amg o
Fig. 27. Marketable fruits of ivy gourd (Thar Sundari)

()

Ivy gourd (Coccinia indica)

Performance studies of ivy gourd

The gynoecious ivy gourd genotype
producing parthenocarpic fruits under high
temperature conditions is released as Thar Sundari
for hot arid environment. During 2018, Thar
Sundari was studied with two varieties (Indira-1
and Indira-5) with varying production situations.

Characteristics of ivy gourd variety Thar Sundari

vy gourd or kundru variety Thar Sundari
(Fig. 27) developed through clonal selection from
regional diversity. The gynoecious plants are

moderate in growth
habit, prolificin bearing
of female flowers

and parthenocarpic
fruit development.
Short-perennial plants
respond to pruning and
re-sprouted with on-set
of spring and monsoon
season, and after re-
sprouting it took 50-55
days for first harvesting.
For vegetable culinary,
fruits ready in 6.28-8.42
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P TEIS 5.83-6.48 THI, T 1.54—1.89 A 3R
o 11.76—13.54 UT o fhar 71| faf=1 uaR
BT ITed R § 39 SFHYGR 3 BIAA Bell
P USTAR 2.85—3.48 T /dlem /ARH QIR SIS
AT 248.2—351.7 fad. /3¢ yalRia &1 2|

gretd (dfler goiifev)

UIelp SH-YPR Bl Uil AR 9 Iud &
fore adteror

Ul UaUdl—1, Sope YU,  Heoll
AR ThEAE gRiE SR TH YEh el H
guf @ ReR Id@Ed SHYdR &I d¥ 2018 &
IR IR Ul & wU H SRy fhar AT 8.2
fivg &) ¥l B § 39 o 7 die gkiat &
foq sregl uRfe gfg @1 ueee fFar ik ugel
Pers # 36 fad o | fie Sared @ forw 21-25
foaf § R star fquv Iy o<it &1 ugel
DTS DI AT B Sl 2, AR 3—4 PHerg A Ui
fowra deaR << fFHar 1| gaE & T 175
T 912, v Pers @ U IR 8 O ' SR
A —Reiwer Riars womell & d8d 250 9 A1 wWd
I 42 fHuT. 9 ST BT g9 fhar AT

et fbhe aR g 9 faeean

e et oR &mont (3 28) & 9949 @
A | fAefad far 11 & 3fR I8 o ARl |
IR T | 75 fafdre faeyer 9w= 2 iR sracer |
A T 7—9 AR @ A1 ISP UrEdT arel Ui
P IR AT © | IRMS UIeY g s99 98d
3T T AT SiR sraTaR # IS @ TE Wl |
Ugell Ul gATS 35—40 fAT a1e ™Y gg | fauoe
% AT DI Tl DI TS 9.81—12.54 T, A8
5.72—8.11 WHI 3R 100 U T IOl 174.8—183.8
1. &5l BAT TAT| Bed—8X A ofdx Tev—a8% T

a1 28. UTetd o aR gQgort &Y fagu I afeqar

days from opening of female flowers. Tender fruits
of the highest marketable quality (A grade) are
5.83-6.48 cm length, 1.54-1.89 cm diameter and
11.76-13.54 g weight. The genotype recorded
tender fruit yield of 2.85-3.48 kg/plant/season
and yield potential is 248.2-351.7 qg/ha with
varying production situations.

Palak (Beta vulgaris)

Testing of palak genotype for leaf and seed yield

The palak genotype AHLP-1 producing
excellent quality, uniformvegetable use leavesand
stable over the years under hot arid environment
is released as Thar Hariparna during 2018. The
variety exhibited good initial growth for tender
leaves and took 36 days for first harvesting under
sandy soils with 8.2 pH. For seed production,
thinning at 21-25 DAS or first marketable leaf
harvesting stage is recommended, and 3-4
pickings gave better plant growth. About 175
days after sowing, the crop is ready for harvesting
and 42 kg seed yield / 250 sg. m area was recorded
under mini-sprinkler irrigation system.

Characteristics of palak variety Thar Hariparna

Palak variety Thar Hariparna (Fig. 28)
developed through selection and it s
improvement over the native population. It is
trait specific and producing excellent quality
leaves and 7-9 pickings from October to March.
It exhibited very good initial plant growth and
first tender leaves harvesting start at 35-40 days
with October sowing. Tender leaves at marketable
stages are 9.81-12.54 cm length, 5.72-8.11 cm
width, 1.748-1.838 g weight and 100 leaves are
174.8-183.8 g in weight. Light-green to dark-
green colour and bigger sized leaves are glossy,

Fig.28. Marketable leaves of palak variety Thar Hariparna

(20)
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smooth, thick, soft and juicy. Marketable fresh leaf
yield potential is 128.48-235.84 g/ha.

Vegetable seed production

Varietal maintenance breeding and seed
multiplication in vegetable crops under revolving
funds of ICAR seed project

During 2018, seed production of snap
melon (AHS-82: 73 kg), kachri (AHK-119: 81 kg),
sponge gourd (Thar Tapish: 8.4 kg), cluster bean
(Thar Bhadavi: 292 kq), palak (Thar Hariparna: 42
kg), brinjal (Thar Rachit: 4.0 kg) and other arid
vegetable crop varieties was done. About 500 kg
seed of varieties/genotypes of arid vegetables
produced for distribution to farmers, NGO'’s, KVK’s
and national, state and private agencies for spread
of the varieties and further seed chain. During
2018-19, total 292 kg breeder and TFL seed was
produced and 126 farmers were benefited with
cluster bean seeds for 0.10 ha crop production
area each.

Crop management and agro-techniques

Aonla
At Bikaner

Frost management in aonla

For frost management strategy, similar
looking aonla plants were sprayed with different
concentrations of salicylic acid (TmM & 2mM)
and Hydrogen peroxide (H,0,) (0.5mM & 1.0
mM) along with control (water spray) at onset of
frost. The sprayed plants were analyzed for their
antioxidant defense metabolites accumulation
in leaves (phenolics content & total antioxidant
activity) pre-treatment and 72 hrs after the
treatments. The results on antioxidant metabolites
accumulation were not convincing for any
treatment except 1.0mM H,O, spraying, under
which a slight increase in total phenolic and total
antioxidant activity was observed at 72 hours
after spraying. On the basis of some new reports,
during 2018 the spraying concentrations of H,O,
changed and similar looking aonla plants at ICAR-
CIAH research farm were sprayed in triplicate with
50, 100, 200 & 500mM H,O, along with control
during second week of December-2018 (onset

(s1)
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fedeR—2018 & TEX AWE & ARM AT &
A1 I [Fshrd b T (UTel DI YB3 W) AR
yfRifRiTeRS e AcKHdsed day (Berforad
IR TelaIsSH) & 48, 72 IR 96 HUS I«
(foeda & 9 & @) favemor fear war 3R
AR B G B TS |

&1 el # 50 SR 100VATH UGS Bl
fogdE fhar Tar o I9H Uelsifailse el
AeEIaTSed (WHIferd 3R Yeld-IgSd) @ AT #
72 99C O% g @I TS SR 91§ # ged o,
Stafds FRT H 3R 200 3R 500THTH TA S B
foeda fou T ol # 24 gvel & 915 A & do
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BTl H hels-Bels Bl JTIT
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3R TE—60 T HeATg) MR 4 FHAERS (€1 —30
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STaARY) o |

3FHROT, |l Hell Whed /I, Had, Iuol
3R YOI AhT & HE H Adelibd &l (b
T |

Aol Bl Bl AfTHAA Ad SUT (4.89 fHam,
/98l SR Bl a9 (143 L) SUAR & UE,
H ol far T, Safd gAaH [uS, BaWR (2.
17 U1,/ 9TS1) 3R 053 UT B SUAR € T,
H ool fhar mar| affeaw duavd (25.42° )
SUAR A TE # 3R gAaH (19200 f3) &g
SYAR # AT T (qrfereT 32) |

of frost occurrence) and analyzed for antioxidant
defense metabolites accumulation (phenolics
and flavonoids) was analyzed at 48 HAS, 72 HAS
and 96 HAS (hours after spraying) along with pre-
spraying and compared the results.

An increase in antioxidant defense
metabolites (phenolic and flavonoids) content
in plants sprayed with 50 & 100mM H,0O, till
72 HAS was observed and start decreasing
afterward while a sharp decrease from 24 HAS
in plants sprayed with 200 & 500mM H,0, along
with in control plants under frost conditions as
compared to pre-spraying. The magnitude of
increase in phenolic content was higher under
100mM H,O, than 50mM H_O, spraying while the
magnitude of increase in flavonoids content was
at par under both the spraying H,O, spraying
condition. These observations on antioxidant
defense metabolites under different H,0, spraying
conditions indicates that onset of frost pre-
spraying with100mM H,O, might be an effective
frost management strategy in aonla to some
extent.

Phalsa

Pruning studies in phalsa

An experiment on phalsa was conducted
to standardize the pruning height and time of
pruning to get maximum qualitative yield. There
were 4 lengths of pruning (H,-0, H_-20, H,-40 and
H,-60 cm height) and 4 timings (T,-30 November,
T,-15 December, T,-30 December and T,-15
January) of pruning .

The observations were recorded with respect
to sprouting, flower bud initiation/flowering,
fruiting, yield and quality parameters.

Maximum average fresh fruit yield (4.89 kg/
bush,) and fruit weight (1.13 g) were recorded
in treatment T,H, , while minimum (2.17 kg/
bush), 0.53g and 10.61mm, respectively in
treatment T.H,. Maximum TSS (25.42° Brix) was
also measured in treatment T,H, and minimum

(19.20°Brix) in TH, (Table 32).
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Rkfydk 32- dVkb&NVkb dh Apko vkj e It itkfor Qkylk e Qyu ekin.M
Table 32. Fruiting attributes of phalsa as influenced by pruning height and time.

mipkj  idu@jx  igyh vire dVKb&NVKD I pukb mit@ "W[K@ K[k Qy
Treat. cnyu dk pj.k pukb  pukb.  igyh puko ei  wvoflk  >kMh >kMh yEckb. XPN@
Maturity/ colour  First Last  yx fnu Days Picking Yield/ Twigs/ yleh Twig *Kk[kk Fruit
changestage  Picking Picking from pruningtol duration bush  bush jength(cm) clusters/
harvest twig
T1HT 11-04-18 17-04-18 10-05-18 135 days 24days 288 120 112 11.30
T1H2 17-04-18 23-04-18 09-05-18 141 days 17days 308 135 110 12.00
T1H3 19-04-18 28-04-18 09-05-18 146 days 12days 267 149 105 11.10
T1H4 23-04-18 30-04-18 09-05-18 148 days 10days 217 171 86 10.70
T2H1 19-04-18 23-04-18 09-05-18 126 days 17days 299 140 107 10.90
T2H2 15-04-18 23-04-18 15-05-18 126 days 23days 326 1675 105 10.60
T2H3 23-04-18 25-04-18 22-05-18 128 days 28days 2.9 177 103 10.20
T2H4 23-04-18 25-04-18 22-05-18 128 days 28days 287 19 98 10.10
T3H1 23-04-18 02-05-18 23-05-18 122 days 21days 269 1625 111 12.20
T3H2 23-04-18 02-05-18 30-05-18 122 days 28days 382 178 106 11.30
T3H3 20-04-18 24-04-18 25-05-18 112 days 32days 374 1925 92 11.70
T3H4 20-04-18 24-04-18 19-05-18 112 days 26days 29 206 87 10.60
T4H1 25-04-18 01-05-18 18-05-18 104 days 17days 346 165 122 11.90
T4H2 25-04-18 01-05-18 30-05-18 104 days 29days 489 170 121 12.20
T4H3 25-04-18 01-05-18 25-05-18 104 days 24days 419 189 104 11.50
T4H4 22-04-18 01-05-18 30-05-18 104 days 29days 352 199 94 10.50
wEo B AR Tl o | aﬁ\—;nzg'\rm fafer = Standardization of seed germination
HHHIBROI method in  drumstick variety Thar

JR g @ forv =1 Su=Rl aer— 1@ &
[T I5— BT B HWR A (@), i1 fa=r o=
P B b SR A @), g & G §fio-
TS B dra@Ed) IR 1 g & fio— drre
& dra (drdY) & A1 dieT sgRer [T AT
@ TS| g U A R U b A e @
BTG (M fBar g diferar A—dd) & =
G IR YANT {6y 10 919 g7 a9 <Afda o
(66 Urera) & WA WS 3R SIRGR SR UaT
83T, STafh FIH DA ApRoT (22 gfcerd) fo=m g
T H—E H TS gaTl, SHD 918 UF B ArI—<U
H (42 Tfcrerd) @& ATI SHHROT qoi fbAT AT |

Heod @t aR 'wl fFw A gar o, afy,
U IR YU devsi R fafi= sifdw
USRI &1 g9

HabT BT I, G Bl YarTdl, ' AR =07
(f T geaR) onfe Sifde YedaRl @& UeeE &l
ega far (R 29) | g9 & QerTel @l

Harsha

Standardized seed germination methods for
Thar Harsha with different treatments viz. Seed
with wing-top of the paper method (TP), seed
without wing-top of the paper method (TP),
Seed with wing-between paper (BP) and seed
without wing-between paper (BP). It was found
that seed without wing kept in between paper
(rolled towel method-BP) produce healthy and
vigorous seedling with highest germination (66
%) followed by seed with wing-BP (48 %) while,
the lowest germination (22 %) was found in seed
without wing-TP followed by Seed with wing-TP
(42 %) with poor seedling growth.

Effect of different organic mulches on soil properties,
growth, yield and quality parameters of drumstick
var. Thar Harsha

The performance of organic mulches viz.
maize straw, paddy straw, grasses and control
(no mulch) were studied (Fig. 29). The highest
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TR H Wl &1 doiF (1584 U /W), Bl
warg (985 ), 9T AT (22), Bt ulRfr (25.3
oY), Tt BT Aol SR AT ao BT AU (3.9),
T (3.1), AT (5.2), kKT (7.6), SrwETE (11.2°
o), ik faerm=—0 (ufmai # 436.8 31 /100
TT. 3R Bell H 289.4 AT /100 4T B ur
T, STdfh AaDT YAl UTdR BT A g9d a8 H
7T | v § 98 999 $H <ot fear |

fruit weight (158.4 g/fruit), fruit length (98.5 cm),
number of seed (22), fruit diameter (25.3 mm),
fresh weight and dry weight ratio of fruit (3.9),
pulp (3.1), skin (5.2), leaves (7.6), TSS (11.2 °brix),
and Vit-C (436.8 mg/100 g in leaves & 289.4
mg/100 g in fruits ) was found in paddy straw
mulch followed by maize straw mulch while the
lowest was recorded under control followed by
grasses mulch.

‘DT YHId

Fig. 29. Effect of different organic mulches on drumstick var. Thar Harsha

TH b &7 H Hadd [l TR JJAL
H ol
3-Uiel YU AHG BT ATTDIBRI

I8 AN fF=feRad SrgAIfas daiia BRI
D AAR ARA g1 Mr o1 | 5 fbd T qRleror
farg FferRad g—

SUAR: BRI, Jallg, Jaca] | fhe : a_al,
G, Goll IR Held, Mg « Uid, U=y :
IRAE, R famg : Swaweiifaar gfrera, diy
Farg (@), A dera (@ x @), T2l @
S |

9 YA & URUM 59 UPR ©:

o I URN H WY AP IccRoifadr (95 ufererd)
gAY 3R el H qo @I WAT| sHD 91
& HH H ASqld (90 Ufierd) iR ~gAaH (75
Tererd) IRSNadr Geoll § gof fhar 1 |

e Uy s FEY IMAH RE Td @A™ (250
T H IR FaW HH Gl (100 94 H &S
BT T |

* UNT holld dad AfIF aET (1.80 HI 31X 1.56
M) # R 9 FH W@ H gol fHar |
qqd P GAoll H (0.50 A1 3R 0.50 Hl) JET |

I T4 a)al b d 10—12 TN ufeqar

Intensification of research on tissue cultured
date palm in hot arid region.

A. Standardization of planting time

This experiment was conducted with
following approved technical programme and
observations were also recorded as given below.

Treatments: February, July, October. Cultivars:
Barhee, Khalas, Khuneizi and Medjool, Replication:
Five, Design: RBD, Observations: Survival (%), Plant
height (m), Plant spread (m x m), emergence of
new leaves.

The results of the said experiment are given
here:

In respect of cultivars, maximum survival
(95%) was recorded in Khalas and Barhee followed
by Medjool (90%) and minimum (75%) survival
was recorded in Khuneizi cultivar.

e  Maximum plant height (250 cm) was
recorded in Barhee and Khalas and minimum
in Khuneizi cultivar (100 cm).

*  Maximum plant spread (N-S) and (E-W) was
recorded in Barhee (1.80 m and 1.65 m) and
minimum in Khuneizi cultivar (0.50 m and
0.50 m).

¢ In Khalas and Barhee cultivars, 10 to12 new
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leaves were emerged while in Medjool it was
8-10 and minimum leave emergence i.e. 3-4
was in Khuneizi cultivar.

B. Standardization of pit size for planting

This experiment was conducted with
following approved technical programme
and observations were also recorded as given
below.

Pit size: 2 (1 x1 x 1 m and 0.5 x 0.5 x 0.5 m),
Cultivar: Barhee, Khalas, Khuneizi and Medjool,
Replications: 5, Design: RBD, Observations:
Survival (%), Plant height (m), Plant spread
(m x m), emergence of new leaves and spathe
emergence, fruit setting.

Maximum plant height (250cm) in Khalas
and Barhee cultivar with 1 x 1 x 1 m pit size while
minimum plant height (100 cm) in Khuneizi
cultivar with 0.5 x 0.5 x 0.5 m pit size. The maximum
leaf emergence was also recorded in cultivar
Barhee and Khalas cultivar in the bigger size pit
while minimum leaves were emerged in cultivar
Khuneizi with small pit size and same trend was
also recorded in plant spread.

In cultivar Khalas, 50% plants have been
flowered and first emergence was observed
on 15™ March 2019 and last spathe emergence
was recorded on 25™ March 2019. In Barhee and
Medjool cultivars, only 25% plants have been
flowered first time. In Barhee first emergence
was recorded on 22" March 2019 and in Medjool
flowering started on 25th March 2019. The
Ghanami cultivar (male) spathe emerged on 18%
March 2019 and pollens were collected and used
for pollination in all female cultivars. Fruiting in
some plants have set during the report period.

The effect of pit size was recorded only on the
growth performance while on reproductive phase
pit size did not show any effect emergence of the
spathe and number of emergence.

C. Standardization of crop geometry (plant to plant
and row to row spacing)

This experiment was conducted with
following approved technical programme and
observations were also recorded as given below.
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Spacing: 02 (6 x 6 m and 8 x 8 m), Cultivars:
Barhee, Khalas, Khuneizi and Medzool,
Replications: 05, Design: RBD,

The results of the said experiment are given
here:

In all cultivars i.e. Khuneizi, Khalas, Barhee
and Medjool of date palm, impact of spacing (row
to row and plant to plant) i.e. 6 x 6 m and 8 x8 m
was not been seen and survival, plant height and
spread were not differed significantly in both the
spacing.

Studies on flowering regulation, cracking
management and rootstock adaptability in
pomegranate under hot arid environment of
Rajasthan.

Effect of different bagging material on fruit cracking
and quality of pomegranate

An experiment was conducted during
2018-19 for management of fruit cracking in
pomegranate which is severe problem under
hot arid climate of Rajasthan. Pomegranate
fruits of cv. Bhagwa were covered with different
bagging material i.e. white paper bags, brown
paper bags, butter paper bags, perforated
transparent polyethylene (PTP) bags, muslin cloth
bags, markin cloth bags, non woven fabric bags,
shrink wrapping (cling film) and control without
bagging. Among all the treatments, perforated
transparent poly bags were significantly reduced
fruit cracking (10.0%) as against control (26.67%).
It also resulted in highest marketable yield (3.68
kg/plant) followed by white paper bags (3.07
kg/plant) and lowest in control (2.41 kg/plant)
(Table 33). Improved bright red colour fruits was
obtained in perforated transparent poly bags and
shrink wrapping treatments while in control fruits
colour faded and turn light brown red due to sun
scald and frost damage. There is no significant
differences were observed in TSS and ascorbic
acid contents of fruits while acidity and TSS/Acid
ratio were improved by bagging. Minimum acidity
(0.45%) and maximum TSS/Acid ratio 37.38 were
recorded in perforated transparent polyethylene
bags (Table 34).
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Table 33 . Pomegranate fruit physical traits as influenced by different bagging material

mipk] Treatments QyHikj Qy Qy yEckb Qy QVuk mit@ik/k fod; ;kX; mit
Yixckih ifjf/k ilett Fruit  4Ifr’krkFruit  YfdxkhYield/ @ 1k/kk Yfdxkh
Fruit wt. Y 1eht length (cm) cracking (%) plant (kg) Marketable yield/

(9) Fruit dia plant
(cm) (kg)

HABE BIETST BT el 180.6 8.11 6.95 13.33 3.61 3.07
White paper bags
qﬁ BETST BT Ol 178.09 7.98 6.83 15.00 3.57 2.97
Brown paper bags
RrEy FTTST 3 O 182.72 8.21 8.11 13.33 3.65 3.05
Butter paper bags
T oo PTP bags 208.45 8.45 7.32 10.00 417 3.68
ool HUS P Al 185.47 82 7.18 20.00 3.71 291
Muslin cloth bags
qrfer zﬁq@ P ey 188.65 8.25 7.25 21.67 3.77 2.83
Markin cloth bags
GG gﬁ zb—q@ B ol 180.7 8.16 7.14 13.33 3.68 3.07
Non woven fabric bags
Rrae= aTell BT 182.54 8.2 7.21 13.33 3.65 3.04
Shrink wrapping
T Control 180.6 8.05 7.04 26.67 3.62 241
IS €D 5% 5.87 NS NS 9.54 0.12 0.27

rkfydk 34- fofikiu Fkyh vkoj.k Bkexh Ii cHkfor vukj Qyk dh x.koRrk

Table 34. Pomegranate fruit quality as influenced by different bagging material

mipkj Treatments Qy dk jix Vh, 1,1 %c VEyrk ,Ldkjfcd VEy Wi, 1, 1@vty
Fruit colour TSS °Brix Acidity(%) Ascorbicacid (mg/100ml) \/yikr TSS/Acid ratio

FoT FST 7 O o 15.2 0.50 21.47 30.64

White paper bags Red

W BT AT A T 14.2 0.49 20.86 29.34

Brown paper bags Red

Rra BT 9 O o 14.61 048 21.45 30.82

Butter paper bags Red

e o TS oTer | 16.24 0.45 24.12 37.38

PTP bags Bright red

o BUS A AN el 15.64 0.51 21.46 30.73

Muslin cloth bags Red

RS BUS & AN el 15.6 0.64 225 2448

Markin cloth bags Red

R g B B S et 14.58 0.61 22.36 23.88

Non woven fabric bags Red

RITHY 91T HITST TR o 1524 0.54 23.12 28.24

Shrink wrapping Bright red

130T Control =T AT 145 0.62 21.08 2338
Light red

€ CD 5% NS 0.097 NS 747
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(51.1/201.1 3R 59.1/22.0 YfIed), ariHRoT
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T, MR ol By Q| #9H & Augel H
%ol oI URYFEdr @l (SF A18) & R 12 fHe
gfd °er ¥ 3Af¥d B g1 b AT &b BRU g9l
anfefer Jpa garT, FRAR T & qoe (10—17
SH) 7 ST $ BHA Bl A&BdH JHA 90
Trerd UgaraT | well &l YRUFd & SR Bel Bl
SR 3R &1 @ 9 (3R=0.76) & 99 NS
AUl 3R THRIHS ASHG B AT D BRI

9 URged Bl 9o AT |

T™ % AEERY & S OX H
SR YUTell Jae=

R fEEr (e, oE-aR, T e iR
IR e H gfg iR Ius Augel R A=
Pels—velg Uoferdl & ufafhar (@ eMaR,
AdTgS, ColBIA 3R =A) &1 g9a usdr
2 (R 31 3k arferdr 35—38) | el fhewy ®
iy $aE (20 1), 9 YR (47 2.83 HL) iR
&l BRT (3.77 TH3) WS B ARl UMl H
AfHad o, =T # a1 @ SR a1 MR
TS UOell H STR—<f&mr U J9R - (2,04 HY)
Nfea ol BT 73T | ST8T ddb Ui diem wel al
USTaR BT e ®, Tfdad Bardst el fe 3

(2325 fHuT) &t @1 T, IH G AAT DI

Intensification of production technology in
guava, jamun and mulberry under hot arid
conditions.

In irrigated hot arid conditions, emergence
mulberry catkin and jamun panicle emerge initiate
in February to March (15 days span) in mulberry
and February to April (total flowering span around
56 days) in jamun . The main flowering flush time
in jamun is from March to April and that time
prevailedtemperaturearound 37.8/19.2°C, relative
humidity 48.1/18.9 % and evaporation rate near
about 8.3 mm per day. Heat unit also calculated
over the base temperature 17 °C in mulberry and
15.5 °C in jamun and it was 250.4 and 1791.3
degree days, respectively. As far as flowering
phenophases (flowering initiation, bloom period
and fruiting span) weather parameters at that
period viz, temperature (39.9/18.5 & 34/15.9
°C), relative humidity (51.1/20.1 & 59.1/22.0%),
evaporation (7.9 & 6.1 mm ) and wind velocity
4-5 kmhr', respectively were recorded normal for
jamun and mulberry crop. Among the weather
parameters major economic loss occurred due
to wind velocity of more than 12 km hr ' during
the fruit maturity period (June month) continuous
sand storm blew (10-17 June) cause maximum
damaged the jamun crop up to 90% extent.
This view is strengthened due to the existence
of highly significant and negative correlation
between fruit yield and wind velocity (r=0.76)
during fruit maturity.

Production system management in ber under
hot arid ecosystem

Response of ber varieties (Gola, Thai ber,
Goma Kirti & Thar Sevika) significantly influenced
by different training systems (Y shape, espalier,
telephone & control) with growth and vyield
parameters (Fig. 31 and Table 35-38). Vegetative
growth parameters i.e. plant height (2.0 m), plant
spread (EW 2.83 m) and canopy volume (3.77 m3)
were maximum in espalier system of training
while, stem diameter in control and north-south
plant spread (2.04 m) was maximum in Y shape
training in variety Gola. Fruit yield plant’ is
concerned variety Gola was recorded maximum
fruit yield (23.25 kg) followed by Goma Kirti

(o)



(20.75 o) 3R omg—aR (19.0 fbuT) @7 ST
TSl fdar T, Safd | uomell oAdige e
IR T HIfd fmi # iR a8 MR o018 3R
gR HfdHr # fhel § d8aR AF1 AT | B 3R
Tl 3MBR, Bl dod iR SIgded ARl i
st # fhe & AR =T <@l 8 3R Bl
AMHR (427 x 320 THN), TN MHR (1025 X 5.45
M) 3R Wl ao9 (7463 WUT) a8 R (= 30)
e o aiferepe <ot fby TU| SR @ el fbew
H Jrfrpan SIvayd AT (26.4°1) TS @f T |

a8 R fFH F ST—3eT U & Ui
T (6x6, 6x3 3HR 3x3 HIeR) W Hedld fhar
T R e iR el @ IR & URMS
(3x3 1) & FARMUT ¥ A AT & AYIT DY
T AfdaH Ui Harg (1.40 1) IR FaH HH
T T (3.79 T0) <ATT &1 AT Ui &7 hedd (2.
40 W 9—7 3R 2.41 HI. I—7) TS (HAT| FAM A
3x3 Al # Ul diem SR =gAaH (9.0 ) &
DI T3, b U Ui & B IR W T 4 H
(144 T 3 81.00 M) e 31fdw Tof B T |
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(20.75 kg) and Thai ber (19.0 kg) while, training
system espalier was better in variety Gola and
Goma Kirti and Y shape in Thai ber and Thar
Sevika. Ancillary data like fruit & leaf size, fruit
weight and TSS content varied with the varieties
and maximum fruit size (4.27 x 3.20 cm), leaf
size (10.25 x 5.45 cm) and fruit weight (74.63 g)
were recorded in Thai ber (Fig. 30) variety and
maximum TSS content (26.4 °B) in Gola variety
of ber.

Thai ber variety was evaluated at different
spacings (6x6 m 6x3 & 3x3 m) and preliminary
data of growth and fruit yield were explicated that
the closer spacing (3 x3 m) plantation recorded
maximum plant height (1.98 m) and least stem
diameter (3.79 cm) as well as plant spread (2.40 m
EW & 2.41 m NS) over wider spacings while, same
spacing i.e., 3x3 m also recorded minimum plant’
yield (9.0 kg) but higher in yield plot™ (81 kg from
144 sq.m area) .

rkfydk 35- fofu B/kkb ¢.kkfy sk e 1k/k Apkb vkj ruk 03k ij cj fdLek dh ¢fri@;k

Table 35. Response of ber varieties on plant height and stem diameter under different training systems

fdLe 1k/k Aipkbﬂ lieth Plant height (m) ruk %jk %leht Stem diameter (cm)
Variety ‘
okb:  yrkdit VynQku fu;=.k e/;eku  okbl yrkdit ViyhQku fu;=k e/;eku

vkdkj Espalier Telephone Control Mean vkdkj Espalier Telephone Control Mean

Y Shape Y Shape
et Gola 2.01 2.26 2.14 2.01 2.11 418 4.10 3.52 474 414
SIFICR 1.79 2.16 2.10 1.18 1.81 3.52 3.55 3.17 3.42 3.41
Thai ber
MHT P 1.79 2.12 1.90 1.70 1.88 3.70 3.24 2.70 3.09 3.18
Goma Kirti
JR Afder  1.35 1.46 1.50 1.40 1.43 2.30 1.81 1.65 2.72 2.12
T. Sevika
A 173 2.00 1.91 1.57 3.42 3.17 2.76 3.51
Mean

SEm+ CD (P=0.05) SEm+ CD (P=0.05)

\Y 0.15 0.42 23 6.52
T 0.15 NS 23 6.52
VxT 0.29 NS 4.5 NS

()
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Rkkfydk 36- Qy cuu b ifjiDo gku rd dk ekfld voykdu

Table 36.

uokcj

Monthly observations from fruit set to fruit maturity

B (HAT W 3 BT MHR) IR IO @1 TAT| Bl Thal ¥ T8l @1, Ter 3R oaR Afasdn) § a9 iR

November oo g (g X # 3rfrdaH) Y T AT |

fnlEcj

December
Ttuojh

January

Qjojh

February

Fruit (marble to egg size) and flowering was observed. Fruit set in single to cluster (max. Gola & Thar Sevika) and
observed fruit drop (maximum in Thai ber).

T TS qoTelt # 918 iR SAdTdhel YoTell & ST a1 9R SiR AT el ST T |

In Telephone training system maximum tensile load and branch breakage was observed over Y and espalier
systems of training.

AR TS TOTell 3 3T 3R Udh T Wl URuaad <xdl T8, el GRYGIAT Bl Tel—AR Afdd— o8
R AR I IR B P H FaRerd fbar T |

Uniform and early fruit maturity was observed in espalier training system, the fruit maturity is arranged in trend
of Gola> Thar Sevika> Thai ber > Goma Kirti

foRizor # errelt @ <ot iR Y W el & R B dH ot &l ST TS| oIS R H Bl B i
H =TT 3R e H b T uRugEdr <@l T8 (70 YRR %t Ud gATs W) |

Maximum Fruit damage was observed in control due to ground touching of bearing branches and branch
breakage. Fruit shape variability in Thai ber and uniform fruit maturity was observed in Gola (70 % fruits

0000

harvested on single picking)

0 980¢@e°

o 30. s IR ol # fAfEET Fig. 30. Thai ber fruit variability

rkfydk 37- foftklu B/kkb ¢.kkfy ;k e pnok ?kjk vkj 1fr ik/k mit ij cj fdLek dh ¢frfd;k

Table 37.Response of ber varieties on canopy volume and per plant yield under different training systems

fdLe
Variety

Tl Gola
oqTS o
Thai ber

AT HIfeS
G. Kirti

IR AfdedT
T. Sevika

HEJHTT
Mean

VXT

pnok ?%jk 4eh* Canopy volume (m?) ifr ik/k mit ifdxk: Yield per plant (kg)

okb' vkdkj yrkdit ViyhQku  fu;=.k e/;eku okb vkdkj yrkdit ViyhQku fu;=.k e/;eku
Y Shape Espalier Telephone Control Mean Y Shape Espalier Telephone Control Mean

4.21 7.45 5.18 4.88 5.43 23.70 30.90 20.80 17.60 23.25
3.73 4.1 2.15 292 3.23 22.60 19.20 19.00 15.20  19.00
3.45 2.52 1.00 1.45 2.1 19.65 25.70 21.30 16.35 20.75
1.18 1.00 1.00 1.13 1.08 16.60 14.90 13.75 10.80 14.01
3.14 3.77 2.33 2.59 5.43 20.64 22.68 18.71 14.99

SEm+ CD (P=0.05) SEm+ CD (P=0.05)

0.42 1.22 2.52 7.28

0.42 1.22 2.52 7.28

0.85 NS 5.03 NS

(10&
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rkfydk 38- foftklu jki.k virjkyk e c<okj vkj mit ekin.M
Table 38. Growth and yield parameters of Thai ber at varying spacings

vrrjky ik/k Apko teft  ruk %&jk %hef ik/k Qyko leht ifr ik mit  ifr {k= mit 1440x

Spacings  Plant height(m) Stem diameter Plant spread (m) Yifd ki eh 4fdxkh
(cm) i%i EW  M&N NS Yield plant (kg) Yield plot 144 sqm. (kg)

6x6m 1.58 4.06 2.78 2.75 14.3 57.2

6x3m 1.79 5.92 2.52 2.18 11.8 70.8

3x3m 1.98 3.79 240 241 09.0 81.0

SEm+ 0.14 0.55 0.16 0.17 1.67 3.16

CcD 0.42 1.65 NS 0.51 5.01 9.48

(P=0.05)

El'lg JTHR Y Shape ?fIT‘I'I—CW Espalier

. S
,

ToATBIA Telephone

o1 e

Fig. 31. Different training system of ber varieties
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TCEAE & T I IR H

Higerita qegat &1 ATHATAT 3T
SERA WAl YR I

™ g aRRafa # el g A
RN fgemra sfererE gR1 d9<ar @/
4 guR

Tedl @ H GUR & Tew | HIoll Aig A <
JTT—3TeT TRIbI o fh Tdhal IRAT Hictdras
3R fgemanr Bfeemre | % g Jadd IR eI
BfeThra fBar 11| gAfeY, Jells & Ugel Ails
H URret @1 AICE & B ASA B dIolidR] Bl Wd
# yRIfud fear ) e @ 40 9 45 AT
® 9% 99 Joda dIoliapR el qRE I I
BIgR T3 IRl & e WR I MY d9, 39 W
R Bfetdrd B ar) 9y Sarg, dear
BeAld MR TedT TRT HHE: 103 IHI, 150x145
A SR 5413 WP fEemET HfterE el 18
7N @ Ul § eif¥ead gl fhu | fgemar
BfeTpraa el # g 31 iR o <= AT
off 3R Uhel AT BfThra= Uiell # I8 +H 3R
ORI o | $H® 7A@, HH ATIHE &I YHId
A geIoTady GuR & RO fgeman sferdraa
H YD RG] BITHRIFT DI ULl dgd bH o |
(arfetaT 39) |

Studies on compatibility and adaptability of
citrus rootstock under hot arid environment
of Rajasthan.

Improvement of canopy framework in kagzi lime
through in-situ double shoot bud-grafting under
hot arid environmental conditions

In-situ bud-grafting was performed in kagzi
lime in two different ways as single shoot bud-
grafting and double shoot bud-grafting on
Rough lemon rootstock with the objective of
canopy framework improvement. Therefore,
the pencil thickness rough lemon seedling were
transplanted in the field during first week of July.
The in-situ bud-grafting was done after 40 to 45
days of transplanting when rootstocks seedling
were well established and sprouted new leaves
and growth. The plant height, canopy spreading
and canopy volume were observed maximum
on double shoot bud-grafted plant as 103 cm,
150x145 cm and 5413 cm3, respectively at 18
months old plants. The flowering was observed
high and dense in the double shoot bud-grafted
plants and it was low and sparsely in single shoot
bud-grafted plants. Furthermore, the incidence
of low temperature on plants was very low due
to improve microclimate in double shoot bud-
grafted then single shoot bud-grafted plants
(Table 39).

rifydk 39- ,dy "kk[kk vkj f} kk[kk LoLFkkur dfydk;u d virxr dkxth uhc e vkdkfjd wvkj

1'1u fLFkfr dh 1frfd;k

Table 39. Responses of morphological and flowering status of kagzi lime under in-situ single shoot bud-

grafting and double shoot bud-grafting

ekin.M ik/k Apko pnok Qyko Llet: pnok %kijk "kkkvk dh i[5k i'tu  akyk ndki
Parameters iliel% Plant Canopy spread i leh Number of branches xgurk Frost
height (cm) (cm) Canopy Flowering incidence
volume intensity

m&n &I (emy) ikFkfed ek/;fed rri;d

NS EW Primary Secondary Tertiary
T, 91T, BlrBTaT 62 82 85 1727 3 11 45 T ST
S. S. bud-grafting Low High
f2. oI, SR 103 150 145 5413 4 28 70 afre  agd 39
D. S. bud-grafting High Very low

Note : Where, S.S. bud-grafting- Single shoot bud-grafting, D. S. Bud-grafting-Double shoot bud-grafting
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Udhel SRAT Bfctdrdd drel a1 i # fgemar
Bt dbl 4 FARI g, & R gt 90
(¥, 0237, 0380 3R 0732 A/ 1009T)
AMIHTH < Y| Ul ARAT Bfetdrad diEi (0.
0514 3. /100 T1) & 1 H RT PRISHTS
f fgomar wforerE dai & (0.0628 3T /100
1) S <|T TAT| dear @ aRfY &R TERE
B A9HE A & AeE A o @ faf awa
TR T UHR & BfAHrIT el § ruferd faetar
fow g | = dEar 9l U9 fRe &R @A
o @ear drel el @l gl Hod|dr druEE
Pl R-4R g 3R T € wife ' dqar
@ PHRY IAH A Bl SMATSIE] HH B B
(aTfeTapT 40) |
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The chlorophyll a, b and total were also
observed maximum in double shoot bud-
grafted plants (0.237, 0.380 and 0.732 mg/100g,
respectively) as compared to single shoot bud-
grafted plants. The total carotenoids was also
observed high in double shoot bud-grafted
plants (0.0628 mg/100g) as compared to single
shoot bud-grafted plants (0.0514 mg/100g). The
periphery and deep canopy temperature were
also highly variable in between both type bud-
grafted plants at different interval of the day in
the months of April. The densed canopy plants is
increase and decrease the canopy temperature at
slower rate as compared to sparse and low dense
canopy plants due to lower movement of air
inside the plant canopy (Table 40).

rkfydk 40- ,dy “kk[kk vkj f} kk[kk LoLFkku dfydk;u di virxr dkxth uhc e to jlk;u vkj

1’y'kd 1@k dh 1frfd;k

Table 40.Responses of biochemical and photosynthetic activities of Kagzi lime under in-situ single shoot

bud -grafted and double shoot bud-grafted

ekin.M DykjkfQy DykjkfQy  dy dy ,Qoh  pnok ifjf/k rkieku pnok di vinj

Parameters , Ch.LA c chl..B DykjkfQy djkfvukbM @,Q,e Peripheralcanopy dk rkieku Deep
(mg/  (mg/100g) Total chl. Total vuikr temp. (°C) canopy temp. (°C)
100g) (mg/  carotenoid .y 900 14.00 17.00 9.00 14.00 17.00

100g) (mg/100g) i,

T 9. Bferepras 0205 0.315 0.638 0.0514 0.872 356 449 404 346 449 404

S.S. bud-grafting

fo. . eforeras 0.237 0.380 0.732 0.0628 0.800 346 40.1 417 340 401 413

D. S. bud-grafting

Note : Where, S.S. bud-grafting- Single shoot bud-grafting, D. S. bud-grafting-Double shoot bud-grafting
Pooled three days field temperature 34.8, 43.7 and 42.1 at 9.00 am, 14.00 pm and 17.00 pm, respectively

gRom s wxa € fb R fgemar
BT Ay # dlgr a1 I & ATy dgar &l
JER el fdPb B © | 98aR dqdl a9 drd
9 HH 3R ST AU AW, O 84T 9 @
Ufdl 5 3R 594 fAYel o & A1 3720 %l dicl
2| BRIl g I W9 A SMSIER TP BT 2 3R
e & Tl INT H Afdd A3 H B 3R B
ST B | SISl SiR B Tgdl Well Bl GRSl Dl
qUT A g9 AP © AR Bl e DI qH DI
P PRAT & Sl Y& &F D A BITS Alg Bl
Tl B T T BIfEG TR B |

The result indicates that the in-situ double
shoot bud-grafting methods gave better
framework development of canopy with higher
vigourness of the plant. The better framework
showed better tolerance to low and high
temperature; strengthen against to high wind
velocity with profuse flowering and improve fruit
setting. The kagzi lime is basically bushy in nature
and produce maximum flowering and fruiting
inner side of the canopy. The vigorous and dense
canopy can protect the fruits from sun scalding
and reduce fruit cracking which are the major
physiological problems of kagzi lime cultivation
under arid regions.
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B I | T

ORI & P &3 § |l & #d H Y
G MY AR & i # HF qIH & BRT B
qrell B U WRI WARIT © | $AfeY, 15 fadeR
A 15 BRA & IR A, WRed IdR, IeTdh
BHAd (A1) 3R Re® TeTdR+IeTd Bl Afed
IR IUARI & A b JANT fhar 1 o | Jfda
% A H UlY e R dYEE 2%, ¥ AR Fel
AT AT | g <@ AT b FrRaEer § 0y urel |98
TRE JHIaT o 3R S PIg AT AHR0T 3R fadra
T oft | @IRed gear | =R el § e
el B ARE B SR B i T8 b IAHROT
g3 | WRTH UoaR +R&d Bl dlel dieif H
P AYAM S SR AT 9kl & FRER 7 sigRor
3R faerd aot fobar war| ufert @l R, waver
feErs < IR &9 AUHE S B olefuT, S,
Grew), 43I g, onfe e fRwrE Ry o | wifes
AR + &b Bl 1 UlEl & AU R0 3R
3 JYAR BT AT H I8aR IAraRvT S 31ed
9T e, FET 3R MU dadl & T HH
SaR—dg[, JIR fhar| sdfe 9 e 9
fepy fRerer T & Ay enfua AR s vs
TS IT I AT gl & Uikl B Y
&3 P Sorarg IRRI H 98aR AT & forg
UEl &I HH A F GRET B AEaIBAT BIhl ©
(aTfetapT 41) |

Protection of newly established sweet
orange cv. Blood Red plants from frost under
arid region of Rajasthan

Frost injury caused by low temperature
is the major problem in newly planted sweet
orange plants during winter season under arid
region of Rajasthan. Therefore, an experiment
was conducted with four treatments including
control, plastic mulch, guard crop (fennel) and
plastic mulch+gaurd crop during 15 December
to 15 February. The temperature was goes down
below 2°C at the planting site during winter
season. It was observed that the control plants
were severely affected by the frost and not shown
any new sprouts and growth; leaves became
leathery, rough and folded. In case of plastic
mulch treatment plants were shown no sprout
and growth, leaves slightly rough and folded up
to last week of January as similar to control plants.
The plastic mulch plus guard crop plants were
exhibited continuous new sprouting of leaves
and its growth during low temperature. The
leaves were shown smooth, healthy and no any
symptoms of low temperature like leathery, rough,
folding of leaves etc. The plastic mulch plus guard
crop created better environment near to growing
plants like more water holding, less fluctuation in
the soil and surrounding the canopy temperature
as compared to control and other treatment. So
this study was concluded that to obtain better
establishment of newly established sweet orange
cv. Blood Red plants or other citrus species plants
required protection from low temperature under
arid region climatic conditions (Table 41).

rkfydk 41- ukjxh fdLe CyM jM e iky: I cpko ei 1yokj vkj j{kd Qly dk iHko

Table 41 . Effect of mulching and guard on frost protection in sweet orange cv. Blood Red.

mipkj itkkfor “kk[kk,!

Treatments No. of affected iffR:k No. of
twigs affected leaves/twigs

f=I=19T Control 5.2 4.7

IRE® TAdR 3.1 4.1

Plastic mulch

&% A Guard 26 3.2

crop

RE® TeldR 0 0

&P HIA Plastic

mulch +guard crop

ifr “kk[kk, iHkfor ifRr;k dk Lo:i

u, LQVu uo LQVuk dh

Leaves appearance No.ofnew yfckh Length

sprouts  of sprouts (cm)

GRNI, vl IR ST g8 0 0
Rough, lathery and folded

RV, wdl 3R g1 g8 0 0
Rough, lathery and folded

FH TG 3R T T 3 6.4

Less lathery and folded

THDICN IR FeTIH 6 9.5

Glossy and smooth
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Introduction and evaluation of new
interspecific hybrid of mandarin cv. Fremont
on different rootstocks under hot arid region

The grafted Fremont mandarin plants on
four rootstocks viz. Rough lemon, Kharna Khatta,
Pectinifera and Troyer (Fig. 32) were procured
from CFE, Mangiana. The cumulative three years
growth parameters and two years fruit yield
and quality attributes of Fremont mandarin on
different rootstocks were recorded (Fig. 33). It
was observed that the Pectinifera rootstocks were
found highest dwarfing, compatibility index,
technology index and fruit quality parameters
like juice percentage, total soluble solid, ascorbic
acid, ripening index and organoleptic score etc.
as compared to Rough lemon, Kharna Khatta
and Troyer rootstocks under arid region climatic
conditions (Table 42-44). Therefore, the farmers
may get remunerative prices in the market due
to improved taste and high demand during lean
period of other citrus fruits in arid region.

rkfydk 42- Tkdj pnok vkj Ixrrk Dhpdkd ekinMk 1j eyorrk dk chkko

Table 42 . Effect of rootstocks on scion canopy and compatibility index parameters

eyor pnok ekin.M Canopy parameters Ixrrk Ipdkd Compatibility index
Rootstocks i i i
ik Apkb  pnok  Nhoh ke Bhih,  Lvkfud  ,Bwkj Viln, @,  Qy xgurk@
Yietth ifjf/k tehy  CV(m?) e wvirj ifeett  wvuikr  ileh Lef? Vhllh, 1,
Plant Canopy CPA (m?) Stonic S:Rratio  TCSA Fruiting density/
height (m) diameter difference (cm?) cm?TCSA
(m) (mm)
% oFT 1.42° 1.22° 4.03° 1.52° 3.92° 0.88° 140.232 0.745<
Rough lemon
@RAT @l 1.60° 1.61° 5.57 2.10° 3.91b 0.86° 162.94° 107
Kharna khata
IR 1.15¢ 1.04¢ 2.77¢ 1.04< 1.78¢ 0.89 87.51° 0.87°
Pectinifera
ERR 1.34° 1.05¢ 3.22"¢ 1.22"¢ 5.67° 0.78° 89.95° 0.53«
Troyer
SEm+ 0.05 0.05 0.31 0.12 1.34 0.03 11.06 0.08
CD at 5% 0.14 0.14 0.91 0.34 3.91 0.07 32.27 0.22
cv 10.89 11.96 25.28 25.02 79.86 9.37 29.10 30.17
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rkfydk 43- mRiknu {kerk vkj Qykit ekinMk 1j eyoirk dk cHko

Table 43 . Effect of rootstocks on fruit yield attributes and production efficiency

eyor Qy@  QyHkkj Ik Qy ifjf/k Qy mit@iM Qy Vhvikb! {ifo}

Rootstocks  jM No.of Fruitweight  Ufeefl Fruit Iifdxkt Fruit Ipdkd Tl ifdxk@efth
fruits/tree (9) diameter (mm) yield /tree (kg) Fruitindex PE (kg/ m?)

% olF e 70.17° 99.70° 583.48¢ 7.03° 0.79? 2.75° 1.892

Rough lemon

TRAT Wl 103.88° 107.44° 678.35° 11.26° 0.72° 2.71° 1.89°

Kharna khata

e 40.49¢ 101.19° 646.55° 4.13¢ 0.68> 2.86° 1.58b

Pectinifera

SRR Troyer 20.60¢ 82.01° 435,534 1.76¢ 0.73b 2.50¢ 0.58¢

SEm + 2.83 1.71 18.91 0.38 0.02 0.03 0.07

CD at 5% 8.27 4.98 55.19 1.10 0.06 0.09 0.20

cv 15.24 5.53 10.20 19.78 8.51 3.56 14.70

rifydk 44- Loknkdkj vid vkj Qy x.koRrk ekinMk ij eyork dk cHko

Table 44 . Effect of rootstocks on fruit quality attributes and organoleptic score

eyor Qy jI W, 1,1 VEY Tk ,Ldkjfcd ,fIM Qy d fNyd dh Loknkdkj vd

Rootstocks Fruit TSS (°B) Acidity Ascorbic acid ekVkb! Fruit rind Organoleptic
juice (%) (mg 100ml") (mg100ml) thickness (mm) score

% o T 51.76¢ 11.09¢ 1.18° 50.77¢ 3170 7.49¢

Rough lemon

TRAT TeeT 53.54p 10.93¢ 1.24° 40.44¢ 332 7.22¢

Kharna khata

YT 59,85 12.56° 0.97¢ 65.25° 2.92¢ 8.88°

Pectinifera

wTroyer 46.46d 11 .47b 1.10¢ 53.83b 3.05¢ 7.79b

SEm+ 0.65 0.12 0.02 0.60 0.02 0.09

CD at 5% 1.91 0.34 0.05 1.75 0.06 0.26

cv 3.91 3.21 4.56 3.80 2.23 3.64

I% A Rough Lemon WNAT YT Kharna Khatta

fra 32, fafr=1 Fegar R e dsIRT 3 wed w9
Fig. 32. Fruiting density in Fremont mandarin on different rootstocks
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o 33. faf=T gegdl wR b HeiRF # %o o
Fig.33. Fremont mandarin fruit physical appearance and quality on different rootstocks
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Uy a8 (238.8 9HY), Hhold SR &0 (256.8
AN SR yd uf¥=d (267.2 W), @igar ATH (262
JH), Tear 81 (17101.3 f), AigR A (71.2
o) iR gerda (77.56 ) Srfewadq FaeT H
3R g9 91 TAf BT P T, STafdh aTeifrar
afferer I8 =AaH S fHY 77 | TH:STR IguTd
(0.98) 3R wrrfie wIET (5.0) gl -ael ¥ AW
3Nfe® SR aIfRTe ad § Fa HH of by Y |
IR faerd qa9 3ffeeh TSl (97.40%)
IR IS 91 gl (96.80%) ¥ Tof fham AT |
IS NS (85.40%) H IT WEW FHH qof fHAT TAT|
sy # PeT ST qbel & P Yb & B ey
IRRYfT & d8d M UBR B AR fheAl
B gl H FATS! 7 BBl dEaR uewA foar
(QTfeTapT 45) |

Introduction and evaluation of sweet orange
varieties in arid region of western Rajasthan

The arid region, citrus cultivation is found
highly suitable under irrigated agriculture. With
this view, nine varieties of sweet orange were
introduced and planted in the citrus block. For
the successful establishment, the horticultural
practices were followed in all varieties keeping
in view the difficulties of arid region such as sub
and supra temperature, hot desiccating winds in
summer, low rainfall and humidity, saline soil with
high infiltration rate and lower organic carbon
content etc. The grafted plants of sweet orange
varieties namely Washington navel, Blood Red,
Newhall Navel, Jaffa, Satgudi, Hamlin, Mosambi,
Pineapple and Valencia Olinda on rough lemon
rootstock were planted at 6x6 m distance. The
plant height (238.8 c¢m), canopy north south
(256.8 cm) and east west (267.2 cm), canopy
diameter (262 cm), canopy volume (17101.3 mm),
diameter of scion (71.2 mm) and rootstocks (77.56
mm) were found maximum in Satgudi followed by
Hamlin and Jaffa. Whereas, these were recorded
minimum in Valencia Olinda. The S:R ratio (0.98)
and primary branched (5.0) were found highest
in Newhall Navel and lowest in Washington navel.
The survival-ship was noted highest in Satgudi
(97.40%) followed by Hamlin (96.80%). Whereas
it was recorded lowest in Blood Red (85.40%). In
conclusion, the Satgudi was found significantly
superior performer variety as compared to other
varieties of sweet orange varieties under arid
region climatic conditions (Table 45).
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rifydk 45- ukyxh dh foftklu fdLek dk 1n’ku

Table 45 . Performance of sweet orange cultivars

fdLei varieties ik/k Apkb  pnok pnok pinok lkdj eyor ikjfikd  mRrjthforrk
i K m&n 1&1 ifjf/k ifjf/k ifjf/k "kk[kk,i ~ Survivability
()
Plant  ylety  ylei  dlett  ifeett  ifeelr  No.of (%)
height(m)  canopy Canopy Canopy scion Rootstock Primary
N-S(cm) E-W(cm) diameter diameter diameter branches
(cm) (mm) (mm)

e 184.4 215.8 205.80 210.8 57.01 66.18 4.00 89.60
Washington

S VS 184.2 210.2 216.00 2131 51.63 55.40 340 85.40
Blood Red

BT el 193.8 222.6 217.20 219.9 65.10 66.23 5.00 95.00
Newhall Navel

ST Jaffa 209.2 2248 213.80 2193 58.62 65.89 3.80 94.60
qqﬁ—al—\vﬁ_ Satgudi 238.8 256.8 267.20 262.0 71.20 77.56 4.80 97.40
29fer T Hamlin 224.2 23222 234.80 2335 64.02 74.10 2.80 96.80
ARTET 1704 179.8 175.60 177.7 55.00 57.27 2.40 94.80
Mosambhi

CIERYE 171.0 164.4 169.20 166.8 43.58 48.96 2.20 96.80
Pineapple

GIGIGSEI 166.4 182.6 176.40 179.5 48.68 54.40 3.80 96.40
Valencia Olinda

SEm + 9.8 1.1 10.14 9.7 2.66 2.71 0.34 0.82
CD at 5% 283 31.9 29.23 28.0 7.67 7.82 0.99 237
cv 11.34 11.81 10.89 10.4 10.48 9.73 19.41 1.97
o1 yonferan Planting models

WOTS! SMETRT Hel STTe oI IR 31
: gETAT AEd @ <3 BAG—urel @ goirfaar |
el @ affe gfg iR FIC U §of Sa—SH N
e &l JIT fhar AT wadRidITTEy
AR & d8d, <N HHA—urel &) Forfadl S
fb &R, IR, AR, TAS, FAG 3R WIS
3 IS B gch B I G dEl w9
# e fhar AT el STl BRTr 3R
Rearel Afed T wweiH Sia—arEfl o & forg
HCE—BCIg & Ul BT 3R WY BT fhar &

eI fhar 137 |

Studies on khejri based crop production
site: Annual plant growth and total bio-mass
harvest component was studied in native crop-
plant species of horticultural significance. Under
HBCPSMA concept, seedlings of native crop-
plant species such as ker, jharber, rohida, lasora,
kumat and khejri were studied as component
crop or boundary plantation. Phog and khimp
was studied in response to training-pruning for
monsoon support bio-mass harvest including
vegetable use phogla and khipoli.
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gf¥aeil wiRa @t aui snenlRa s s Rerfa
¥ 9 Dl IAISH db-Idl DI HFTDBIBRUI

9 H d9IYy IR Bl sT$ DI A0 A TY
Ut gfg FAame SR =l @t gurEaswIRarn

UReRl WRd @ 99 oIRd -
gRRIfAT § 91 d el s 3R IS €U Bl
EfFa &= & fou fafr SueR SHaoE H,
<IATH Bl TS (94.23 Uferd) 3R €U STt (19.
52 Jferd) 3R Swadd Bl TR (3.45 Ufrera)
P SUIR FIAS O TeldR 4790 (15941vH)
+ N BUS B AT o HA T 3HS 91K
YN UeldR + AU (15914I0H) + Tpifds RIS
(96.54, 24.50 3TR 3.03 HfIerd) T HH &I, Sdfb
Bl STed R gU ¥ FHIfad 3ffdrhad wal o
(98.40 Ufcrerd 3R 54.27 ufdera) # g9 by Iy,
Safdh T SUAR & A1 Bl AR RAqH
(1.84 fcrera) << fpar |

9d A gfg, Su SR Yuraw W Aal gau_
B gUTEHTRE

ay 2018—19 & SR fAgE wU ¥ qui Bl Rerfey
@ Tagd T T Ui # fafe gy sarg sk wers
P AT & forw fafr 1 FeE—BeR Sy féey 7v
3R ™, B 3R Bl o Heled facild qof
fobq T | Trgren @ SAferpad e (3.90) d <l
(3¥1 Uiy Sars+ 25 TR TONE) & ST ot foar
T | TG, AR Bl olerg (49.27 T & (3 AL
Uiy Hars+ 50 Hfoerd goig) # oot @ 18 ot | ufa
Urey T SIS 3 HY. U $HdATs + 25 YfA9d vols
(59.01 fhur) & <11 ot @ TS, Safe wfa dien
T =LA U 2.5 HI. $HdA8 +75 U Tolls
@ YT I TS | STV FAI ¢ |

aui R Rafa # 9«1 f&w d aRuaaan
HABTHI BT ATTBIHRT

fafr= 9o fossl (e el ar e, ar
Madhs, WMETA—1, WeMSTAG—2, T,
TAGI—7, U419, THd1—6, UEI—17, Ud 90T, G
JoIrar, gd Rrarl, uaq Sai) &1 IAd! uRyedddr
FadiDl & ol rega far Tar| 9 Bl od
THI TH (9—11 AEM) TP U W IRAIR IJd
g, O fRIY w9 9 I9 &3 @ yaferd Sadry
Rerfar oik fret TR R oRam 8 1 9 dR W,
Tl & b Bl Bl & G AR [ & I H
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Standardization of production technology of bael
under rainfed semi-arid conditions of western
India

Efficacy of plant growth regulator and chemicals to
control fruit drops and sun scald in bael

Among the various treatments combination
to control fruit drop and sunscald, the minimum
fruit drop (94.23%) and sun scald (19.52%) and the
highest fruit retention (3.45%) were recorded with
grass mulch + NAA (15ppm) + course cotton cloth
followed by grass mulch +NAA (15ppm) + ascorbic
acid (96.54, 24.50 and 3.03%), whereas fruit
drop and sunscald affected fruits were recorded
maximum in control (98.40% and 54.27%) while
fruit retention was recorded minimum (1.84%)
with the same treatment under rainfed semi-arid
conditions of western India.

Efficacy of canopy management on growth, yield and
quality of bael

Various pruning treatments were imposed
during 2018-19, observations related to
growth, flowering and fruiting were recorded.
The maximum number of shoots (3.90) was
recorded with treatment T, (3m plant height +
25 per cent AGE). However the length of shoot
(49.27cm) was recorded in T, (3m plant height
+ 50 per cent AGE). Average yield per plant was
recorded highest with 3m plant height + 25%
AGE (59.01kg), whereas lowest yield per plant was
observed with 2.5m height +75 % AGE among
the different combination of plant height and
pruning intensity of Goma Yashi plants purely
under rainfed condition.

Standardization of maturity indices in bael varieties
under rainfed conditions

Different bael varieties (Goma Yashi, Thar
Divya, Thar Neelkanth, CISHB-1, CISHB-2, NB-
5, NB-7, NB-9, NB-6, NB-17, Pant Aparna, Pant
Sujata, Pant Shivani, Pant Urvashi) were studied
for their maturity indices. Bael fruits remain intact
on the tree for longer duration (9-11 months)
which depends upon the variety and prevailing
climatic condition to particular locality. In general,
ripening of fruit is judged by the turning of fruit
shell and flesh colour, TSS and aroma of fruits.
Among the varieties, Thar Divya acquired full
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geeld, SIUATH IR el & AT F b1 Il
2| frwil # orR e 7 e § gul uRueadr
T B AR HRA & Ugel QT8 (Bl AT A
265 fa) A 9P Y & MY, TEfB TAE-5 AR
HRMEvaud—2 # yds o IR | 99 Af-gh
gRRIfRl # < ¥ 9Ruad g+ arell fhsil & v
H @ AT

T Ip &A1 | afeoral 3 wxfea
T Phsl Bl IR I I IUA & forw
T (JRA) ot

I WAl H Hegdiid BEell H gds Bl
HHY AR ATIROT AU DI AFDIG B B g
AT HIIHH B AJAR Teb JANT fpar 1T |
S qg—ulted fdem # 20-25 #l @ ¥ W
ST 45—60 HHI. BN AR 45—60 L. ARSI W
g1g g ot | Ri=rg & fory wcds @rg H 60 A
B W W 4 ol /g Fprad arel gy &g Ty
o | gaT8 DI TR 3T i I 10 fedaR,
20 fadeR, 30 fa%iar, 2018 3R 10 Ta), 2019
D W—Pbs! B IR e’ b P garg Bl
TS | &1 UPHR BT AR0T AU A 25 ASHIA DI
Sg—&Rd wied e iR IR—g7 Y HUS (25
SHUATH) &7 gt far 7 o | fafv= ferT ofk
QUG AT R IATAB ol {HAT AT o | Urei
@ DD HORIBRUT & 918 BRAY b GO A8 H
3RV AT BT BT fagn Ty o | garg &) faf=
fafral SR amaRor ARl & d8d 50 Ulcrerd JfepRoT
% forg garg & d1q 7—12 T o |

qiferdT 46 & 3Mfbsl | Udl gar & b ar
e dl H fAuvE O Gell @ Ugel quIE @ forg
gas & 91 59-66 fod onl| fdaT wal @l
fauor Iy WX W) Al T 97 S ged &Y X
F R Feaee A b I | AATH TIPS U H
13—18 el ol 3R S el BT aoi 63.3 A DR
76.8 TT. T &5 fobar 71T | fafdr=T garg fafemr ofik
JMEROT AT & AT Hell B ddls 3R g H
HHIT: 234 W AP 27.6 TH! 3R 1.58 A ADY 1.84
I IFH B A=A o o Y| aferei| saRer
@ AT 20 fCHR BT B T A H FaW IS
ISR IR Held @f 31afYy g1 & 78, 39 dI8 &
o % S 3 garg oMk IR g gU HUS B 3R
H ol fhar 11 | A AR B el H gaTs Bl
Ugell &1 INIEl & A1 Hdl # 30 fe=t ot arf¥rar
TS BT TS, S IR ¥ Afh HIFd U Bl 2 |

maturity in January and ripening initiated from
the first week of February (265 day from fruit
setting) whereas ripening in NB-5 and CISH-2 was
observed as late maturing varieties under rainfed
semi-arid conditions.

Protected cultivation of vegetables under hot
arid regions

Low tunnel cultivation of long melon for early and
off-season production

An experiment on low tunnel cultivation
of cucurbits was taken up as per approved
program to standardize the date of sowing and
covering material. About 45-60 cm deep and 45-
60 cm wide trenches were made at a distance
of 2.0-2.5 m in east-west direction. For irrigation
one lateral in each trench having drippers of 4
litre/ hour discharge spaced at 60 cm distance
was placed. Long melon var. ‘Thar Sheetal’
was sown on four different date of sowing i.e.
December 10, December 20, December 30, 2018
and January 10, 2019. Two types of covering
material i.e. biodegradable plastic sheet of 25
micron and non-woven cloth (25 gsm) was
used. Observations on various growth and
yield parameters were recorded. The covering
material was removed during second week of
February after gradual hardening of the plants.
Under different dates of sowing and covering
material it took 7-12 days after sowing for 50%
germination.

Data presented in the Table 46 revealed that
it took 59-66 days after sowing for first harvest at
marketable stage under low tunnel. The tender
fruits were harvested at marketable stage which
were light green and free from bitterness. On an
average each plant produced 13-18 fruits and
their weight ranged from 63.3-76.8 g. Fruit length
and fruit diameter varied from 23.4-27.6 cm and
1.58-1.84 cm, respectively under different dates
of sowing and covering material. The sowing
on 20th December with polythene covering
recorded the highest yield and fruiting duration
followed by the sowing on same date with non-
woven cloth covering. An advancement of 30
days was recorded with first two dates of sowing
as compared to normal season which fetches
higher price in the market.
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Table 46. Performance of long melon under different dates of sowing and covering material under low

tunnels
cokb frirk;k wvkoj.k Bkexh igyn vifre
Date. of Covering material kb ei Mk e
Eouing yx fnu  yx fnu
Days Days
to first to last
harvest  harvest
10 fa¥iaR, Grefrefieiie 63 105
10* December, Polythene sheet
2018
N T HUST 62 106
Non-woven cloth
20 fedaR, EIRIIENI 64 118
20t December, Polythene sheet
2018
IR g1 HUST 64 117
Non-woven cloth
30 fadeR, EIIPIBNI 65 112
2018 Polythene sheet
30t December,
2018 R g1 HUST 66 116
Non-woven cloth
(VESEC EIIZIENIC 59 105
2019 Polythene sheet
10% January,
2019 N T HUST 60 107
Non-woven cloth
IR gaTg BRAY & qAx AWie 51 94
¥ et A A

Normal sowing i.e. on 2" week of
February under open condition

TIRT &1 A 9 JH9H Sud & fow o
eIa () ot

garg d A ASTT—3fe dRI@l AT 20
fediaR, 30 fo<daR, 2018 @R 10 STFa), 2019 BT
AART BT G717 o (R 34) | QT ISR B 3MMaR0T
AT I 25 AT Sa—eRd WiiRed e iR
IR—g U HUS (25 TT) BT IUIRT fHAT AT o |
faf=r I iR SUW d9®l R sraaldd gl
fhT Y| Tl T URY B W Ul $ fR—dR
HORIBRUT B b forv 3meRer At & o &
THY JiRe ®U W ger AT AT of @R Id Bl
U B [T AT o7 | BRaNl & AR W«diE § o
e AH H gl §S 9 UEl 3 TR0 Q¥ ARE

Qyu foi.ku ;kX; foi.ku ;kX; foi.ku ;kX;
vofk  Qy@ik/kNo. Qykit@ikkk Qykit@gD-
Fruiting of marketable Marketable Marketable
duration fruits per fruit yield per fruit yield per
(days) plant plant (kg) ha (q)
41 14.2 1.25 103.88
43 13.6 1.30 108.03
53 18.2 1.96 163.68
52 17.8 1.89 157.65
47 17.6 1.38 115.32
49 15.4 1.76 146.98
46 16.6 1.49 124.38
47 17.2 1.52 126.71
45 16.8 1.64 129.68

Low tunnel cultivation of water melon for early and
off-season production

Water melon was sown on three different
date of sowing i.e. December 20, December 30,
2018 and January 10, 2019 (Fig. 34). Two types
of covering material i.e. biodegradable plastic
sheet of 25 micron and non-woven cloth (25 g)
was used. Observations on various growth and
yield parameters were recorded. The covering
material was removed partially during day time
and covered during night hours when plants
started flowering for gradual hardening of
the plants. In second week of February when
outside temperature increased, the covering was
completely removed from the plants because
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 3fER BT ATIAM dTER DI o H 6—10°%. 1P
or | faf=1 @1 faferl garg ok raRor ARl &
ded 50 U9 SERYT b oY garg & g 7—14
&=l &1 7T M| JAfBSl I UdT <ol b ugel R
3R ATET el & oY garg & e HH: 49 W 57
3R 54 ¥ 62 fad o7 |

it was found that the temperature inside the
tunnel was 6-10°C higher than the outside. Under
different dates of sowing and covering material it
took 7-14 days after sowing for 50% germination.
Data revealed that it took 49 to 57 and 54 to 62
days after sowing for first male and female flower,
respectively under different dates of sowing and
covering material.

“ _? iy G

o 34. A1 T # MY MU F/IRT BT S g

Fig. 34. A field view of water melon grown under low tunnel

e Wl & forv gurd SiareEE JdRE W)
Uesi{ eI

IY 2018 B! XA & HIGA H, ARg DI TH
AH g A, g wU SRS Bl
TGT TURIRSI—15—4—1 &I ford dad-ld &
A1y 3egge b Tar| g1 der H el & A
Wl BT WG | Fald H SfdRe wU | fA=Tar
TSl B TS| IS AT H UMl 7 g wU |
EH—goy foiiT &1 geee fhar &1, f5aH R sl
B oI H AT Tl Afd F=T H MY o | Al
Mgl TR g3l | a1% H, R e 1 [l § W Y|
$91 Ugell gels @ fodl (qas & 47 9 @19) 4
SARHAT BT UewE fbar| Safe, e dre gl w5y
A SRS 3R =8l ¥ ha dTell TP & o |
YIS &I 98 & foly Heaid fhar 13 |

WSl B T ARET fh &1 ueeE qeaned

T g aRReIfR # e ofik geei= s
% oIy SRS BT YAT ARET ‘BT RATH 2019
1 AT @ A A bt 7| Heoll fase faum,
JMSVIRANS, s faeell & U ISl BT 23 HRaw],
2019 BT Gel Wd H qAT AT AT | S SRME HH
ATOHE & BIRUT JHHRUT 4T 8T 3R 50 Ufcrerd
@R & forg 7—12 & & | et ghg WY il
ofl, SEfelt HEe &I 3TqHd dYAM & oy 2

Performance studies on predominant gynoecious
ridge gourd for protected cultivation

During rainy season of 2018, an advance
breeding material of ridge gourd, predominantly
gynoecious line AHRG-15-4-1 was studied with
trellis technology. The progeny was tested with
large number of plants and variations were
recorded within the progeny for flowering, sex
form and fruiting pattern. Good number of plants
exhibited predominantly gynoecious sex form
in which more number of female flowers were
present as compared to male flowers. Flowering
initiated with appearance of female flower first
at lower nodes. Later on, male flowers were also
observed in clusters. It exhibited earliness for days
to first harvest (47 days after sowing). Whereas,
few plants were absolute gynoecious and cluster
bearing in nature. Selected plants with potential
trait were isolated and advanced the generation
for further evaluation.

Performance evaluation of muskmelon var. Pusa
Sarda

Muskmelon var.’Pusa Sarda’was evaluated for
growth and performance studies under hot arid
conditions during summer season of 2019. The
seeds received from Division of Vegetable Science,
IARI, New Delhi were sown on 23 February, 2019
under open field condition. The germination was
slow due to low temperature and it took 7-12
days for 50% germination. The growth was also
slow hence the crop was covered with shade net
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e ¥ o fear wAT| garg @ 37 faT 916wt &g
3R gftde= *rafd q& uRIeror SN 7 |

wfera Refd 4§ curex # yeeq siema=

w@_fea Refd d carer A gfg, w8
UTRTT Bl AHS & folg, STATIdR YTayei—1
B 2019 & JHI—IHAT & T AaA Regfoal &
A1 JATH fBAT AT | BHA Bl Wl BT §a—qa
TS Tl H R 21—25 I A & Ui
B AR D T o | e Refy @ &\ @mTd
3R A BIITHA il & dad, dIsligRl -1 53.0
I Hars (@45 AN H) wra @ iR IuE B 20
T qTe et AT &St o AT | ge st U
¢ ¥ ufa dien ofte dem # well & A wd
e gol Wd @1 B B AT H IMD o,
T8l Ui B FHars 335 T ol AR B W A
o, TRIETOT SN ¥ |
wfera Refd d dvF 4 vge= s

e Reafd & dga &9 # gfg, wem &R
oI B FES B oI, TSR QUEdi—03
(AreMEUTE—22) BT 2019 & JHG—IHAT B <&l
Arew Reftal @& | qeaied fear @ waa
D WAl DI g9 NS dPAID H TITHT
14—16 T FHalg & Uil DI Uiy DI T AT |
w_fed Reafd & &8 aFd iR T4 BrIieT
dd-is & dgd, dIolidRl - 280 FHI HdATS (45
fei #) o @1 &R Ui b 20 AT 99 HA
AT TS fHar ATl gEe Ifdr, ¥s de H
afcr dier ffees W@ § wal & A B [JhN
ol WA Bl BAA DI goldl H AfE o, STEl
9 B Farg 150 T Al 3R el Al HH o,
e R B |

fera Refa 4 A 9§ ggeiqa segw=

e Refd & dga Ad # gfg, wom &R
ORI B A b (Y, SAAUBR AT
TARM—1 BT 2019 & TFI—TAT & T AGH
Rerfodl @ | eaiae far 11 | Bda Bl Wl
P dg—98 R4S TEHe H AT 8—12 |HI
e @ Ul T TS BT T T | ERfgra Rerfa
P PH AN MR FdIF BRITGA db-ld & d8d,
STERI 7 295 FAI AR Tl WA DI BHA Dl
T H UT Bl STl U Bl Hars 18.0 HT (40
et #) off, aeror I 2 |
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to moderate the temperature. Flowering occurred
37 days after sowing and the trial is in progress till
the reporting period.

Performance studies on tomato under protected
condition

To understand growth, fruiting and quality
in tomato under protected condition, the
genotype AHSL-1 was evaluated with two
environments during spring-summer season of
2019. The seedlings of about 21-25 cm height
were transplanted adopting drip technology of
crop cultivation. Under low cost and innovative
shading technique of protective condition, the
seedlings attained 53.0 cm height (45 DAP) and
exhibited flowering 20 days after transplanting.
Besides, fruit development with higher number
of fruits per plant was observed under shade net
condition in contrast to open field crop where
plant height was 33.5 cm and less fruiting was
observed and the trial is in progress.

Performance studies on brinjal under protected
condition

To understand growth, fruiting and quality in
brinjal under protected condition, the genotype
AHB-03 (CIAH-22) was evaluated with two
environments during spring-summer season of
2019. The seedlings of about 14-16 cm height
were transplanted adopting drip technology of
crop cultivation. Under low cost and innovative
shading technique of protective condition, the
seedlings attained 28.0 cm height (45 DAP) and
exhibited flowering 50 days after transplanting
in contrast to open field crop where plant height
was 15.0 cm and no flowering was observed and
the trial is in progress.

Performance studies on chilli under protected
condition

To understand growth, fruiting and quality
in chilli under protected condition, the genotype
mathania type slection-1 was evaluated with
two environments during spring-summer season
of 2019. The seedlings of about 8-12 cm height
were transplanted adopting drip technology of
crop cultivation. Under low cost and innovative
shading technique of protective condition, the
seedlings attained 29.5 cm in contrast to open
field crop plant where height was 18.0 cm (40
DAP) and the trial is in progress.
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ARF&T LTSI 911 P Th-1b BT HTTDIBRU]

T BT T[TEIgERT 3R IMT—Heh 90T AREA
IAET PR D foIY, 40 S HIC b A BT
ST & FR—9 a5, g9, Pl & w7 H
fEome fpy g fRAft= el &1 SR gt
greremen & Reifa & |rr fasar ar o (s 35) |
DT b A¢ B A T FEAT 7 SIRGR R0
BT yez fBar 3R ell deremer Reafa 7.57 9,
6.74 I AR 48 WA B JoIm H HHALT: 3
S 10.88 THI, U <A1 813 WA IR Uil
TATSTS 6.74 T BT UTT BT | 59 AHNH BT SUANT
PR 2018 PI RN b QR AT 80—90 UfTer
Th s s Al BT Sdred fhar AT o |
T TRE, AT & ARH BT B B forw
TOrGATYEl U IR R & fofg, TR TR
g ol | 191 WA 59 WRE A TR B AT o
5 TP T UBR & A (Arerg H 75 FH
IR g # 65 AHN) A TH O A | BAA Dl
et & 991 a9 & 9, 9 W B B Jh
ST & TR IR Ulelieli| | @ faam a1 o &R
AHI—FHT TR ATahh G [hae A Feg=~ Bl
T | GRETHAD F b d8d oM 40—45 oAl
H dIoTigR JUE & folg IR B ga o 3R Uy
P INTT HaTs <HRCR H 212 I, T H 14—16
I 3R A H 8—12 A TS BT Mg o1 | ISR
TR, Tl 3R T qh A |

Standardization of
technique

protected nursery raising

To produce quality and disease-free planting
material of brinjal using 40 mesh insect proof net,
various structures designed as tent, tunnel, coat
were used along with open nursery condition (Fig.
35). Tent structure with insect proof net exhibited
vigorous seedlings and attained an average height
of 10.88 cm, leaflength 8.13 cm and leaf width 6.74
cm as compared to 7.57 cm, 6.74 cm and 4.8 cm,
respectively under open condition. About 80-90%
A grade seedlings were produced during rainy
season of 2018 using this technique. Similarly,
to raise quality seedlings for spring-summer
season crop cultivation raised bed nursery was
designed. Seed bed was prepared in such a way
that tent type structure (75 cm in width and 65
cm in height) can fit over the bed. After sowing
the seeds of crop varieties, seed bed was covered
with insect proof net and polythene over the tent
and timely needful intercultural operations were
done. The seedlings under protective mechanism
were ready for transplanting in about 40-45 DAS
and an average height of 21-25 cm in tomato, 14-
16 cm in brinjal and 8-12 cmin chilli was recorded.
The seedlings were healthy, vigorous and

disease-free.
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forsr 35. BH AN ® WMl 999 & dhld Fig. 35. Low cost nursery raising technique

Yh SR IYH Wl Ta Afewrdl B
SIS db-1lp BT HIFDHIBRUI
TR NIRRT BAA YTt BT JodThA
THH A ARl 3R b H [REl Bl
AL

IRl P JTTIT B AqrI ) (forforme
AIRIFRITT) SMERT BHS TOTell BT gl fdhar

Standardization of arid and semi-arid fruits and
vegetable production technology

Evaluation of ber based cropping system

Intercropping of cluster bean in Kharif and mustard
in Rabi season

The ber (Zizyphus mauritiana L.) based
cropping system was evaluated by intercropping
of cluster bean var. Thar Bhadavi with three
spacing of ber cv. Gola (6x6 m, 8x8 m and 16x4
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m) during Kharif, 2018 to quantify potential of the
system under hot arid conditions. Observations
on various growth and yield parameters were
recorded which revealed that there was marginal
difference on the yield of the intercrop due to
different spacing. Grain yield was recorded after
threshing and from the whole area of interspace,
total 100.00 kg of grain (dry seed) was produced.
Similarly, the mustard var. RGN-298 was grown
with two spacing of ber cv. Gola (8x8 m and 16x4
m) during Rabi, 2018-19. The intercrop of mustard
could not be taken at the 6x6 m spacing of ber
because of less area availability in interspace.
Observations on various growth and vyield
parameters were recorded which revealed that
different spacing had marginal difference on
the yield of the Rabi intercrop like Kharif season.
Though the crop was more vigorous in lesser
spacing as compared to more spacing but that
was not reflected in the total yield. From the total
area of interspace among the ber based cropping
system, total 242.00 kg of grain yield was obtained.

Evaluation of cluster bean varieties under hot arid
conditions

Ten varieties of cluster bean were evaluated
during Kharif season of 2018 to identify the most
suitable variety under hot arid conditions. The
varieties comprised of HG-563, HG-2-20, HG-365
from HAU, Hisar, Thar Bhadavi from ICAR-CIAH,
Bikaner, Guar Kranti from RARI, Durgapura, Pusa
Navbahar from IARI, New Delhi, CO-1 from TNAU,
Tamil Nadu and three other local ones. A wide
range of diversity was observed for growth, yield

¥ fafgerar

Fig. 36. Variability in pod shape and size among cluster bean varieties
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and pod characters among different varieties (Fig.
36). It was found that pod length and diameter
varied from 3.77-10.5 cm and 5.20-6.63 cm,
respectively. Plant height at maturity ranged from
52.34-108.26 cm among the varieties. Based on
overall performance variety ‘Thar Bhadavi’ was
found the best for cultivation under hot arid
conditions.

Physiological, Biochemical and biotechnological
interventions

Development of phyto-chemical markers in arid
horticultural crops for varietal identification and
assessment of phylogenetic relationship.

Khirni

A total of 10 germplasm of khirrni were
collected from Central Horticultural Experiment
Station, Vejalpur (Godhra). Young leaves from each
germplasm of khirni were collected separately
and immediately fixed in ethyl alcohol for 24 hrs.

Polymorphism and Marker Efficiency

The fragments were amplified in the range of
200 to 2000 bp. Most bands were concentrated
between 250 to 2000 bp. The number of bands
scored for each primer varied from 7 to 14. The
highest number of bands (14) was generated
with primers OPN-04, while the lowest number
(2) was obtained with primer OPN-03. The
eight primers yielded a total of 83 fragments, of
which 50 fragments (60.24%) were polymorphic,
the number of polymorphic bands per primer
ranged from 2 to 9 (Table 47). It was observed
that the scored 33 RAPD-PCR fragments were
monomorphic (39.75%) The primer RPID-01 was
highly polymorphic primer as 81.82% of bands
were polymorphic. The results of the RAPD-PCR

—

3 37. ARUAST UHRfeT WR MR 10 Razet Sl &1 FHEiasol
Fig. 37. Clustering of 10 khirni genotypes based on RAPD profiling
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analysis indicated that some polymorphic RAPD
bands are present were found to be shared among
more than one variety (Fig. 37). The highest PIC
value 0.458 was observed by primer RPID-01.

Rkkfydk 47- f[kjuh ei vkj, itMh fo”yk.k It iklr vkdu cM B[ ;K] cgiz irk 1fr’kr vkj cM vkdkj
Table 47. Scorable bands, polymorphism % and band size of RAPD analysis in khirni

Vifyxk vude cMkdkj  cMk dh cg:id cMk dh ,dzid cMk dh cg:-id  ihvkbllh
uke Sequence Band dy b[;k dy B[;k dy B[;k ifrikr nj
Oligo (5't03)) Sizes (in  No, of Total No. of Polymorphic No. of monomorphic Polymorphic PIC Value
Name bp) bands bands bands Percentage

OPN-01 CTCACGTTGG 300-1600 9 5 4 55.56 0.380
OPN-02 ACCAGGGGCA 200-1200 12 8 4 66.67 0.375
OPN-03 GGTACTCCCC  300-1300 11 2 9 18.18 0.087
OPN-04 GACCGACCCA 250-1300 14 7 7 50.00 0.320
OPN-05 ACTGAACGCC 400-1600 11 8 3 72.73 0.434
OPN-06 GAGACGCACA 400-1200 8 6 2 75.00 0.375
RPID-01 AAAGCTGCGG 350-2000 11 9 2 81.82 0.458
RPID-02 AACGCGTCGG  300-800 7 5 2 71.43 0.420
Total 200-2000 83 50 33
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ST U el H dieT S 9ahdl © | Usel OB
# 3 FUST WUASTad—1, AUAsTAG—9 3iR
A UHS—10 AT € | 1 F9 TR FY8 |
TSl 8U|

Sl

BaID, doTelyR (TERT) I SHell & Bl 11
SR Bl USd fhar a1 o7 | 376l & IdD
SIS ¥ g Il Bl ST U fhar
T 3R qRA B QAT 3fedhigdd H 24 ¢ @ forg
I@T T | SIS SIgAY DI JAd T4 H 100
AT o=l | SFRA Wi B fhe (GRIsmsueiigy,
i1 rgde fAIfics) &1 SUANT *RS H [T
P 1T BTr T or |

IEHUAT AR ATHY &l

WSl BT 300 W B 3000 I TH H gafeld
fooar T, Safe Fe Bier R WRadr 9 fewrs
T dTelT S SIHT 300 Y | o7 | AR g
250 ¥ 3000 91 & dF dfod T TAD U
% fou 9 @ d=m H o6 W 14 @ BT I
o | 5 B Tfrmad T (14) WSHR MTH—02,
3MIT—04 3R SMfiuA—05 & T of g8 of,

The results demonstrated that accession
CHESK-5 was distantly related to all others. The
remaining accessions can be grouped into two
major groups . The first group comprises of 3
accessions viz. CHESK-1, CHESk-9 and CHESK-10.
All others fall in second group.

Tamarind

A total of 11 varieties of tamarind were
collected from Central Horticultural Experiment
Station, Vejalpur (Godhra). Young leaves from
different varieties of tamarind were collected
separately and immediately fixed in ethyl alcohol
for 24 hrs. Genomic DNA was extracted from
100mg of leaf from each sample discretely by
using the DNeasy® Plant Mini kit (QIAGEN, India
Pvt. Ltd.) following with some modification.

Polymorphism and Marker Efficiency

The fragment amplified were in the range
of 300 to 3000 bp while the smallest but easily
recognizable fragment was approximately of 300
bp. Most bands were concentrated between 250
to 3000 bp. The number of bands scored for each
primer varied from 6 to 14. The highest number
of bands (14) was generated with primers OPA-
2, OPA-4 and OPA-5, while the lowest number (6)
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was obtained with primers OPA-8 and OPA-11.
The 11 primers yielded a total of 122 fragments, of
which 95 amplicons (77.86%) were polymorphic,
the number of polymorphic bands per primer
ranged from 1 to 6 (Table 48 ). It was observed
that the scored 29 RAPD-PCR fragments were
monomorphic (7.37%). The primer OPA-4 was
highly polymorphic primer as 100% of bands were
polymorphic. The results of the RAPD-PCR analysis
indicated that some polymorphic RAPD bands are
present were found to be shared among more
than one variety.

Rkfydk 48 beyh dh 11 fdLek Hjk ckir ekdjk dh Iph vkj cgzid fMxh o.ku

Table 48. List of primers and degree description of the polymorphism among 11 tamarind verities

Vkfyxk vude cMkdkj cMk dh dy cg:-id cMk dh ,d:-id cMk  cg:id ihvkbih
uke Oligo Sequence (5’  Band size L[k dy I[;k dh dy I[;k ifr’kr nj
Name to 3) (bp) Total bands Polymorphic Monomorphic Polymorphic PIC Value
bands no. bands no. percentage
OPA-01 CAGGCCCTTC  300-1600 1 7 4 63.636364 0.492654
OPA-02 TGCCGAGCTG  250-1500 14 11 3 78.571429 0.297521
OPA-04 AATCGGGCTG  300-2000 14 14 0 100 0.46281
OPA-05 AGGGGTCTTG  300-1350 14 6 57.142857 0.424561
OPA-06 GGTCCCTGAC  500-2400 1 3 81.818182 0.410009
OPA-07 GAAACGGGTG  300-1500 1 10 1 90.909091 0.35124
OPA-08 GTGACGTAGG  350-1300 6 1 83.333333 0.286866
OPA-09 GGGTAACGCC  250-3000 11 6 54.545455 0.316345
OPA-10 GTGATCGCAG  300--2500 12 12 0 100 0.429077
OPA-11 CAATCGCCGT ~ 500-1500 6 3 50 0.408163
OPA-12 TCGGCGATAG  300-1600 12 10 2 83.333333 0.337409
Total 250-3000 122 95 29
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Genetic relationships among accessions and cluster
analysis

The phylogenetic tree obtained from the
tamarind varieties was clustered in to two groups
which are AA and BB (Fig. 38). The group AA
was a major group contains the all ten varieties
of tamarinds. The group BB was monophyletic
branch which contains red type variety.

The group AA was further subdivided into
two groups viz. A and B, the group B was also a
monophyletic branch which contain DTS-1. The
remaining other nine varieties (Ajanta, Pratisthan,
PKM-1,T-263, Urigam, Sweet Type, Bantoor, Goma
Prateek and T-11) were further grouped into A1
(Ajanta, Pratisthan, PKM-1, T-263, Urigam, Sweet
Type, Bantoor)

115



re N
ICAR-CIAH, ANNUAL REPORT 2018-19 e
___"s!___

U AT 31 1 (Irsfarn, Ui, Uldya—1, <1—263,
IR, Wi <gy) &R 31 2 () @ fofora
AT AT SU T 31 BT ST (31) 3R (@) H
famfora fovar am| w9 (31) ¥ <roiarn, ufosH,
QHTA—1, E1—263, ITH A € TTafd T (4)

TP HAHBISed Il = RTH Hiel UaR fhe
THIfRd € (ArferadT  49) |

L]

and A2 (Goma Prateek and T-11). The branch
A1 further sub divided in a1 (Ajanta, Pratisthan,
PKM-1, T-263, Urigam, Sweet Type) and a2
(Bantoor). The grop a1 is further divide into a(i)
and a(ii).The group a(i) contains Ajanta, Pratisthan,
PKM-1, T-263, Urigam whereas the group a(ii) is a
monophyletic branch which contain the variety
Sweet Type (Table 49).

Rkkfydk 49- beyh dh 11 fdLek dh Mkbl tdkM dk Bekurk x.kkd efvDI

Table 49. Dice Jaccard’s similarity co-efficient matrix of 11 different varieties of tamarind

fdLei vtrk crj MhVh, B1 xkek id,el ¢fr'Bku  jM LotV ~ Vh&1l Vh&263 mjhxke
Varities Name Ajanta Bantoor DTS-1 irhd PKM-1 Pratisthan \jkhj Vkbii T-11 T-263 Urigam
Goma Red Sweet
Prateek Type Type
‘Hiﬂ.a Ajanta 1.000
E]‘T—lg Bantoor 0.725 1.000
$dwEt DTS-1 0611 0.551 1.000
IR RG] 0.673 0.647 0.705 1.000
G. Prateek
fipud-1 PKM-1 0839 0712 0.658 0.676 1.000
yfose™= 0.843 0.664 0.639 0.673 0.811 1.000
Pratisthan
NS <=y 0.500 0474 0.473 0.562 0.519 0.525 1.000
Red Type
e TRy 0.681 0.611 0.615 0.635 0.745 0.713 0.526  1.000
Sweet Type
=11 T-11 0.697 0.625 0.567 0.737 0.670 0.667 0.609 0.710 1.000
d—263 T-263 0.836 0.722 0.622 0.655 0.855 0.824 0.524 0.694 0.664 1.000
ST Urigam 0739 0.670 0.629 0.663 0.757 0.774 0.526 0.721 0.673 0.752 1.000
Ajanta
Pratisthan
ali) PEM-1
T-263
Urigam
SweetTvpe
A Bam
A2 [ GomaPrateek
ax - T.11
B DT5-1
BB RedType
[TTTTTTrr T rrrr rororo
0.375 0.531 0.688 0.844 1.000
Coefficient

3 38. ARUAE! ARl & TUSITAT Forvex fATelvor A U1 11 g9l @ fel &1 wsdloHiesd U

Fig. 38. Phylogenetic tree of 11 Tamarind varieties derived from UPGMA cluster analysis of RAPD markers
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A wide genetic diversity was recorded in the
varieties/ accessions studied in present study
(Fig. 39). The red type of tamarind was distantly
related to all other varieties/ accessions. Ajanta,
Pratisthan PKM 1 and T263 showed closed affinity.
relationship

Other varieties showed distant
among themselves.
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Fig. 39. RAPD markers analysis of tamarind varieties
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DNA Fingerprinting of Thar Bold, a variety of Cordia
myxa, using functional molecular markers

For DNA fingerprinting, leaf samples were
collected from Thar Bold variety along with 6
unknown germplasms of Cordia myxa. DNA was
extracted and used for molecular profiling of
Thar Bold variety. For assessing varietal-specific
DNA fingerprints in Thar Bold, thirty six ScoT
(Start Codon Targeted Polymorphism) and 22
CBDP (CAAT-box Derived Polymorphism) markers
were used. The banding pattern in Thar Bold
variety was scored and fidelity of the specific
bands was compared with banding pattern of 6
unknown germplasms of C. myxa. Out of 36 ScoT
markers, six markers were produced Thar Bold-
specific bands (Fig. 40). Similarly, two markers
(CBDP11 and CBDP16) were produced Thar Bold-
specific bands. The varietal-specific bands along
with size are given in Table 50. M, Numericals

Scotld

CBDP11

CBDPlé

o 40. UR e e 3R S9@ yorfo— faf¥re d€ # goflen<) oik A Al & wuxwr
Fig. 40. Profiling of ScoT and CBDP markers in Thar Bold variety and their varietal-specific bands
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rkfydk 50- Fkkj ckYM di fo’k'k cM dh fo’k"krk,:
Table 50. Characterization of Thar Bold-specific bands

ekdj marker fdLe fo’k'k cM K[ ;k
No. of varietal-specific bands
ScoT03 1
ScoT11 1
ScoT12 2
ScoT13 5
ScoT14 2
ScoT32 3
CBDP11 1
3

CBDP16
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rifydk 51 - F&j “Kiry&fof’k'v oM dh fo’kkrk

(1-6) and TB indicate 1 kb DNA ladder, C. myxa
germplasms and Thar Bold variety, respectively.
The arrow in white color indicates Thar
Bold-specific bands.

fdLe fo’k'k cM dk vkdkj

Size of varietal-specific bands (bp)

650
1000

350, 600, 800

300, 370, 450, 500, 800
400, 650

600, 700, 900
600

700, 750, 1200

DNA finger printing of Thar Sheetal, a variety of Long
melon using ISSR and ScoT markers

In order to get varietal-specific DNA
fingerprints in Thar Sheetal variety, fifteen ISSR
markers were selected from public domain and
synthesized for profiling in 3 each technical
replicates of Thar Sheetal and Punjab Long
melon-1. For assessing the fidelity of specific
bands, Punjab Long melon-1 cultivar was
used as comparative control. Out of 15 ISSR,
six ISSR produced varietal-specific bands and
differentiated Thar Sheetal to Punjab Long
Melon-1 (Fig. 41). The numbers of varietal-specific
bands along with their size are given in Table 51.
PLM-1 and TS indicate Punjab Long Melon-1 and
Thar Sheetal variety. M and arrow in white color
indicate 1 kb DNA ladder and Thar Sheetal-specific
bands, respectively.

Table 51 . Characterization of Thar Sheetal-specific bands

ekdj marker irtkfr fo’k'k cMk dh B[ ;k
No. of varietal-specific bands
ISSR1 3
ISSR3 1
ISSR4 1
ISSR5 1
ISSR12 1
ISSR14 2

1ekfr fo’k' ciMk dk vkdkj

Size of varietal-specific bands (bp)
300, 325, 500
325
800
400
1000
1000, 1200
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Fig. 41. Profiling of ISSR markers in Thar Sheetal variety and their varietal-specific bands
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Development of novel Intron Length Polymorphism
(ILP) markers in Khejri

In order to develop novel Intron Length
Polymorphism (ILP) markers in Khejri [Prosopis
cineraria (L.) Druce], eight hundred fifty two
Expressed Sequence Tags (ESTs) were retrieved
from EST database of NCBI (https://www.ncbi.
nlm.nih.gov/nucest/  Prosopis +  cineraria)
and processed for reducing and removing of
the redundancy and vector sequences,
respectively. The non-redundant 660 ESTs
were analyzed for functional annotation using
Blast2go software (https://www.blast2go.com/).
Consequently, the majority of the ESTs (73%)
showed their involvement in drought responsive
activities. Further, the ESTs were analyzed in PIP
database of dicot plants (http://ibi.zju.edu.cn/
pgl/pip/design/dicot) and as a result, twenty
two potential ILP markers (designated as PcILPs)
were identified in these sequences. The primer
pairs of ILP markers were customly synthesized
and screened on genomic DNA of Khejri for PCR
fidelity. Out of 21 PcILP markers, fifteen markers
were amplified with desired amplicon size in Khejri
(Fig. 42). PCR standardization of non-amplified
primers in Khejri is in progress. The profiling of
developed ILP markers will be the immediate
target of future studies for genetic diversity
assessment in Khejri and related species (Table
52). Lane 1-21 represents the PcILP1 to 21.
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Table 52. Characteristics features of ILP markers of Khejri

ekdj vkbMh
Marker ID

PcILP1
PcILP2
PcILP3
PcILP4
PcILP5
PcILP6
PcILP7

PcILP8
PcILP9
PcILP10

PcILP11

PcILP12
PcILP13
PcILP14
PcILP15
PcILP16
PcILP17
PcILP18
PcILP19
PcILP20

PcILP21

Pc denotes P. cineraria (L.) Druce

1000 bp
500 bp

250 bp

,Elyhdku vkdkj
Amplicon size (bp) vkbMhESTID Arabidopsis homologs

100
100
100
101
102
104
104

105
105
106

109

109
110
110
111
113
114
114
115
120

121

b, IVh

HG517965.1
HG517965.1
HG517863.1
HG517955.1
HG517964.1
HG517964.1
HG517909.1

HG517932.1
HG517932.1
HG517961.1

HG517459.1

HG517847.1
HG517957.1
HG517957.1
HG517924.1
HG517526.1
HG517526.1
HG517841.1
HG517846.1
HG517912.1
HG518014.1

M

vikeiMkifl 1 gkekykxl o’kh; fplg

15

At1g42960
At1g42960
At3g04600
At2g34260
At1g78630
At1978630
At1g77710

At2g27020
At2927020
At1g18890

At5g58330

At4g35090
At1929850
At1g29850
At1g48850
At5g53560
At5g53560
At2g19760
At4g35090
At2g18600
At1g27400

Gene symbol

Hypothetical protein

Hypothetical protein

Hypothetical protein

Human WDR55 (WDR55)

Embryo defective 1473 (EMB 1473)
Embryo defective 1473 (EMB 1473)

Conserved in ciliated species and in the
land plants 2 (CCP2)

20S proteasome alpha subunit G1 (PAGT)
20S proteasome alpha subunit G1 (PAG1)

Calcium-dependent protein kinase 1
(CDPK1)

NADP-dependent Malate Dehydrogenase
(NADP-MDH)

Catalase 2 (CAT2)

Programmed Cell Death protein 5 (PCD5)
Programmed Cell Death protein 5 (PCD5)
Embryo defective 1144 protein (EMB1144)
Cytochrome B5 isoform E (CB5-E)
Cytochrome B5 isoform E (CB5-E)

Profilin 1 (PFN1)

Hypothetical protein

Hypothetical protein

Hypothetical protein

9 10 11 12 13 14

16 17 18 19 20 21

o 42, WOST d§ NASMETAU ATh- TRNIR gaeia
Fig. 42. PCR amplification of PcILP markers in Khejri
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Standardization of ScoT markers in Jamun

In order to Start codon Targeted
polymorphism (ScoT) marker analysis in jamun,
thirty six ScoT markers were selected from
Bertrand et al. (2009) study and synthesized for
amplification. Prior to characterization of Jamun
genotypes, ScoT markers were standardization for
template specificity and PCR fidelity on genomic
DNA of jamun. Out of 36 ScoT markers, 9 markers
were selected for amplification (Fig. 43). Analyzed
ScoT markers are positive on genomic DNA of
jamun and can be used for assessing diversity in
jamun genotypes.

s ]

Gokak3
GokakZ
Gokak]1
1 Kb DNA ladder

CISH seedless
Thar Kranti
Wild-type

KPI-1

R 43. A H TEAINACT 9 ATERI BT AR HT YRR wrar s

Fig. 43. Representative photograph of standardization of ScoT9 marker in jamun.

e iR drafcrd snfPas ATERT @
T e« gY Riga ganfadl &1 snfaga
IR ATHP AT B fAgeryor

Aiqafia goferi § ureuddg Hey uae
A @ fog, AR, HeIRA iR Juge dor 9 e
JR—falre dax dfed S=i uonfadl &l
Tl (QIRUUIS! 3R MSTATHIR) R HrIicHD
(THARIS! 3R M) AR HT ST TR
quifdes  fvetvor fBar| 3@ sy & form,
gty fow 4 9 SRUAIST SR ATSTATHSIR,
36 THARNE 3R 25 WAL ATHxi BT faeryor
foar a7 | FguATe fdhe & WICidld & U
PD SIGAY BT T SR IRYAT WUl Bl
geM & fou oRea o (1offwr/fel) & e

Phylogeny and population structure analysis
of citrus cultivars using neutral and functional
molecular markers

In order to reveal phylogenetic relationship in
citrus cultivars, nineteen cultivar including sweet
orange, mandarin, grapefruit and their inter-
specific hybrids were molecularly characterized
using neutral (RAPD and ISSR) and functional (ScoT
and CBDP) markers. To perform this study, ten each
RAPD and ISSR, 36 ScoT and 25 CBDP markers were
analyzed in citrus cultivars. DNA was extracted
using protocol of Qiagen kit and treated with
RNase A (10mg/ml) to remove RNA contamination.
Purified DNA was visualized electrophoretically
on 0.8% agarose gel. Further, DNA was quantified
using UV-Vis spectrophotometer and diluted
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as 20 ng/ul working solution. The markers were
amplified and bands were scored as binary matrix
(0 and 1). The data were analyzed using online
marker efficiency calculator (iMEC) and NTSys
v2 software. The population structure in citrus
cultivars was assessed using STRUCTURE software.
Based on the clustering analysis using UPGMA
and Jaccard’s similarity coefficient, the citrus
cultivars classified into four groups. Furthermore,
the structure analysis of citrus cultivars revealed
different population by individual marker analysis
(Fig.44).The RAPD and CBDP markers constructed
three different populations whereas, ISSR and
ScoT markers revealed eight populations (Fig. 45).

R faveryor (R 44)
EIRT ST T—3TeTTT FRTRN BT IalT
T | JIRUUET iR Ay
O A A ST 3T
ETsT Br AT fha, Srafd
IETATHAR 3R vfiaiel
AR A 3Me Al (o 45)

RubsRed  } Grapefruit
Dhausy )

Frocmont

Kinnow - Mandarin
Muscott

Michal

Hambn

Jaffa - Sweet orange
New haliNovel
BloodRed

Puscapph:

FoarTangaly } Inter-specific

T YT T |

Fairchild hybrid

0.28 050
Coctficikcnt

075 10

3 44. IRUAS, AETHATHIR, TSNS AR AST Azt 1 JASivAy Afed 3R Sidrs FHwy ToTd Bl
Fig. 44. Representative dendrogram of pooled data of RAPD, ISSR, ScoT and CBDP markers constructed using UPGMA model and
Jaccard’s similarity coefficient.
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I3 45. ARUAS, IMSUATHIR, THAIRACT 3R AR Aa’t & fIweryor wR MR Aiqasita
forett & Geardd 99Tde BT faveiver| 1 W 19 @ G fAfe=T gt & < v B

Fig. 45. Population structure analysis of citrus cultivars based on RAPD, ISSR, ScoT and CBDP markers analysis.
Numerical from 1 to 19 indicate different citrus cultivars.
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Determination of morphological diversity for
seed and seedling characteristics in citrus
rootstocks

In the present study, six rootstocks were
morphologically characterized to assess the
diversity at seeds and seedling stage using
online ClustVis software to generate heatmap.
Among the rootstocks analyzed, CRH-12 is found
better overall performance regarding to the seed
parameters. Regarding to the seedlings and leaf
characters, NRC-03 and Trifoliate type rootstocks,
were found better in unifoliate and trifoliate group
respectively. The PCA analysis for morphological
parameters of rootstocks revealed grouping of
rootstocks according to the types. The clustering
analysis based on morphological parameters
of citrus rootstocks grouped them into two
major groups according to seed and seedling
characters. The Rangpur lime and Volkamericana
is categorized in one grouped whereas CRH12,
CRH-47, Trifoliate orange and NRC-03 grouped
in another group. The study can be undertaken
for evaluating variation and association among
citrus rootstocks which could provide beneficial
information for further crop improvement
programs in citrus at initial stage.

Standardization and commercialization of
micro-propagation techniques of horticultural
crops under arid agro eco-system: Date palm
(Halawy and Khalas)

Field evaluation of tissue cultured date palm plants
cvs. Halawy and Khalas

Tissue culture derived plants of Halawy
(09) and Khalas (07) were transplanted in open
field condition during 2017-18 for studying
establishment, survival and other growth and
development related parameters. All plants were
established and survived in the field condition
and growing well. Average plant heights in cvs
Halawy and Khalas was recorded 56.57 and
60.88 cm, respectively. Number of fully expanded
leaves in both the cultivars was varied from 4 to
9 and 6 to11, respectively. Average plant spread
(NS and EW) in cultivar Halawy was noted 60.86
and 61.43 cm while in Khalas 55.13 and 60.25 cm
(Table 53).
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Table 53 . Plant growth parameters of tissue cultured date palm cvs Halawy and Khalas

[ktj fdLe gykoh Date palm cv Halawy

[ktj fdLe [kykl Date palm cv Khalas

ikl @- ik/k Apkb ik/k Qyko iflk;k ik/k Apkb ik/k Qyko iUk k

Plant  Plant height (cm) Plant spread No. of Plant height (cm) Plant spread No. of

No. (NS EW) leaves (NS EW) leaves
1. 67 71 40 8 51 61 58 8
2. 52 59 66 9 83 62 78 10
3. 38 39 35 4 45 1 57 6
4. 66 75 73 8 59 52 46 8
5. 50 64 58 5 61 44 53 8
6. 60 53 52 9 46 33 29 6
7. 63 65 106 8 79 81 82 11
Avg. 56.57 60.86 61.43 7.29 63 67 79 8

b A Bl H  3oifdes <19 Biochemical mechanism of abiotic stress
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tolerance in arid horticultural crops

Behavior of antioxidant defense system against
natural abiotic stresses in khejri, aonla and salvadora
under hot arid region

Under this experiment, seasonal changes in
accumulation of antioxidant defense metabolites
(total phenolics, flavonoids and total antioxidant
activity by CUPRAC assay) was estimated in khejri
(wild and Thar Shobha), aonla (NA-7 & Chakaiya)
and salvadora leaves each month from January
to December-2018. A significant difference was
observed in antioxidant metabolite accumulation
in all plants studied during different months but
the extent of variation was very wide in khejri and
salvadora while in aonla the extent of variation
was very narrow. Itwas observed thatin khejriand
salvadora a sudden increase in these metabolite
accumulation during sever winter (December-
January) as well as under sever summer months
(April to June) while in aonla (NA-7 & Chakaiya)
the absolute values for phenolic and flavonoids
was higher than that of khejri and salvadora but
there is no much aberration was observed during
different seasons. In other words khejri and
salvadora respond to these conditions in positive
way through increased biosynthesis of these
metabolites to cope with the oxidative stress
occurs due to extreme climatic condition and
therefore show tolerance towards these abiotic
stresses while aonla leave does not respond to
these extreme environmental condition in the
form of increased antioxidant defense metabolites
biosynthesis and consequently suffers.
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Since, khejri and salvadora are highly tolerant
to abiotic stresses while aonlais highly susceptible
tofrost so from these data it can be concluded that
the antioxidant responses of khejri and salvadora
towards different stresses conditions during
summer and winter months might be one of the
factor contribute to their tolerance to different
abiotic stresses.

Identification and amplification of drought stress
tolerant genes in Ziziphus nummularia

In order to understand the abiotic stress
tolerance mechanism in Ziziphus nummularia,
one thousand sixty eight abiotic stress tolerant
genes including gene families were selected from
literatures. The locus identity of each gene was
retrieved from genomic database of Arabidopsis
(TAIR10) and analyzed for their up-regulation
in  gene expression using Genevestigator
software against various studies of abiotic stress
tolerance of Arabidopsis. As a result, fifteen
most and commonly expressed genes in all
the perturbations of Arabidopsis were selected
as candidate abiotic stress tolerant genes for
analyzing in Z. nummularia. For PCR amplification
in Z. nummularia, homologous gene sequences
were retrieved from Z jujube (Chinese jujube)
and used as sources for designing of gene-
specific primers. The gene-specific primers
were designed from exon-intron boundaries
using PrimerQuest software of Integrated DNA
technology. Progressively, nineteen genes were
amplified on genomic DNA of Z. nummularia.
Seven primer sets were amplified more than one
amplicon. The probable reason of these multiple
amplicons could be due to either non-specific
binding of the primers or the genes itself present
in multiple copies in the Z. nummularia genome.
Moreover, the prominent bands representing
the amplification of drought tolerant genes with
desired amplicon size.

Seasonal Bioactive compound production potential
of phog (Calligonum polygonoides) foliage

The plant samples (phog foliages) were
collected from ICAR-CIAH, research farm on 10th
of each month during August, 2017 to July, 2018
and stored the samples at deep freeze condition
(-20°Q) till further use. After collection of samples,
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the samples were ground with liquid nitrogen and
homogenized with 70% ethanol and kept under
water bath at 70 °C and centrifuge the sample.
Re-extract the extraction with 70% ethanol and
pooled the supernatant. This ethanolic extract
was used for estimation of bioactive compound
accumulated.

rkfydk 54- Qkx 1.kleg e eklleh to If@d; ;kixdk dk Ip;

Table 54 . Seasonal bioactive compounds accumulation in phog foliage

mipkj Treatments dy Quky ek=k fyokukbm 1 Vh, , LRhsihvkg, B0 Vh,, %, Qwkj, ihk
Total Phenolics (mg Flavonoids (mg TAA (CUPRAC) (mg TAA (FRAP) (mg
GAE/100g FW) Catechine Equi./100g AAE/100g FW) AAE/100g FW)
FW)
SFARY January 6,475¢ 4214 1,754¢ 498
THRaY] February 4,691" 3400 1,4529 416
| March 3,228 229i 1,034 401
3 April 4,670 316 1,4749 476
7$ May 7,197¢ 477¢ 2,156° 509
S June 8,184° 568° 2,377° 519
W July 6,161¢ 412¢ 1,800°¢ 388
3T August 5,026¢9 3599 1,618 444
Ryaee September 4,187 343h 1,378%" 411
IR October 3,405 234 1,024 365
9%~ November 5,466f 375f 1,720% 518
feT/~ December 8,808 568° 2,316° 542
I CD. 226.12 12.16 74.04 9.17
9 cv. 237 1.85 261 1.18

drfereT 54 H SR TV Ml B JIAR, T4

Sg e diffel  (@AIfelad, TeaMgsd iR

2I00) & AIGH & A1 BT qUi & GO H 1Af®

Agayol =TT <=l g off |

=TT &1 uiRHATIT 9ga S T Jqid 3208

A 8808 AT SIUS /1001 Uhseq] (Hlferds),
229 ¥ 568 AU &I T/ 10071 Uhewy
(FerarIgSd), 1024 & 2377 AT WS /1007,
Thes] (YU THARTY) 3R 365 A 542 AT
TUS /10097, Uhee] (S QHITRYU) RET| BT
yofaeE H Al rEgfded difiTe S99 U fafine

As the data presented in Table 54, a highly
significant variation was observed in all bioactive
compounds (phenolics, flavonoids & TAA)
accumulation in phog foliage with seasons. The
magnitude of variation was very high i.e. 3208 to
8808 mg GAE/100g FW (phenolics), 229 to 568
mg Catechine Equi./100g FW (flavonoids), 1024
to 2377 mg AAE/100g FW (TAA CUPRAC) and 365
to 542 mg AAE/100g FW (TAA FRAP). The seasonal
bioactive compound accumulation in phog
foliage show a specific trend. When the bioactive
compound accumulation trend was compared
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TRy & € | o9 arifded durss Wod Hgi]
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83 9 HEIH BT SAd qT9H 20 . H 35 . Bl
AT 4 Afde 81 ST 2 | gER Teal ¥, 59 1Y Bl
T AT € BT TEERNT BIAT B, Al SAD! oid Aleh
Hg % § W gfg Bl 2

I FHH AR Iwad i H IIR—AgME
2IUY gRT UHIRTY fafy &1 sredr i Al
% oy SN 9 @1f¥® 7 | faeetwor fhg 10 )Y o1
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with the mean temperature of the season (month),
it was observed that the accumulation rate
increased drastically when mean temperature of
the month goes beyond the limit of 20 °C to 35 °C.
In other words, when plant sense the heat or cold
stress its bioactive accumulation rate increased
drastically.

The fluctuation in lowest and highest values
are more than double for the entire compound
except TAA by FRAP method. A very highly
positive correlation was observed among all
bioactive compounds (Phenolics, flavonoids and
TAA by Both the methods) analyzed (Table 55).

rkfydk 55- ,Qwvkj, ih vkj Bh;iahvkj, Bh fof/k;k Fkjk fQukfyDE] fyiokukbM @ wvkj Vh,, di chp

ih;jlu d Iglc/k efvDl

Table 55. Pearson’s correlation matrix among phenolics, flavonoids and TAA by FRAP and CUPRAC

methods.
Vh,, &, Qvij, ihk
TAA (FRAP)
EIYT (THIARYTY) TAA (FRAP) 1
3oy (ARRNSIRU) TAA (CUPRAQ) 0.80
TefdHiged Flavonoids 0.78
BHtd Phenolics 0.79

THRN-THTH /U0 & HISH A BT (Sfern—T4
gremHisey) @ fafi=1 arqu 9 4 15 T
BAlfers TRIS @t ggam™ R uREAwE

e & A= 9T J1eria— Be dell, U, BT
3R STt & RIHIfId ot B SAH SraRerd 15
T BAlfeld TRTS (O1F Al & wga aFf § 9
Tp) P TS 3R AHT BT [T TeAvH—qHTH
/ THTE (U @1 fohar giueri-disiy, SagE)
& JdE fHar AT o7 U—UATY / UHeE
TARINSG el T Belfordh ol B, 39 d1%
DM, ifad ofd, TRAfCA R DHIRG 3+
T PHH oG TN, Sdib UU, Bl AR STel H
bl T BAID 3l & e are diferd
3l BT ® (arferadr s6) | g9 @ <ifaRad wTa
UIOTRA # 1 welfoTd vl el AT | Ui ST
21 39 BAlfeId 3rdl @ SIwEfg iR wrafcts
@rel ST # 9gd ganT fhar S 2|

Vh, , 4lh;iihvkj, Db NyokukbM 1 Quky
TAA (CUPRAC) Flavonoids Phenolics
1
0.98 1
0.98 0.99 1

Identification and Quantification of 15 major Phenolic
acids in different plant parts of phog (Calligonum
polygonoides) through LC-MS/MS

Methanolic extract of different plant parts viz.
flower bud, foliage, bark and roots were subjected
to LS-MS/MS (Waters Acquity UPLC-PDA, TQD)
analysis for identification and quantification
of 15 major phenolic acids (one of the major
class of bioactive compounds) present in them.
The LC-MS/MS results showed that in flower
buds, chlorogenic acid is major phenolic acids
followed by catechin, gallic acid, Quercetin and
Coumaric acid while in foliage, bark and roots;
catechin is the major phenolic acid followed by
gallic acid (Table 56). Other than these phenolic
acids in bark Epicatechin is also found in good
quantity. These phenolic acids has very good
applications in pharmaceuticals and functional
foods industry.
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rkfydk 56- ,yIh&,e,1@,e, 1 d ek/;e I Qkx e ce[k Qukfyd VEy ifexk-@100 xk- MiMCY ;%
Table 56. Major phenolic acids (mg/100g DW) in phog through LC-MS/MS

Qukfyd vEy VvofLFr le;
Phenolic acid Retention time (min)
HAlfeld 3T cinnamic acid 1.180
Bfthadh 3T Caffeic acid 1.990
ArefvTgiore 31 salicylic acid 2.080
i 3r%t Gallic acid 2.110
Twfeldh 317 Ferulic acid 2.300
FRRTA 37T Quercetin 2.665
dedlel 377 Catechol 2.705
FARISIE 37 Chlorogenic acid 2.730
PMARE 3T Coumaric acid 2.885
ARSI a7t Syringic acid 3.440
DFHRIA Kaempferol 3.710
afAferad 31 Vanillic acid 4.470
Befa Catechin 5710
TdId el Epicatechin 5.800
Ui efa Epigallocatechin 6.295
hel Total

SIf-TATH,/THTE & §RT B 31 g@l g9
Poll B gIEURAR—MNS oo

BT & I Tl Dl dbiferdl H ol —THTH / THTH
favelyyr @ #E W UewRERIee e fear
AT o7 | SIRI—UATE /TATE e § &6
IS URURARIMS JRIBT & ARl |
92 TRA fI=gall @1 yga™ @l T |

Ugdr Y BISCIbAbed H W AN el
RIS (62 UfIed A 1) 3R SH® 18 BAITd
AIRTE (13 A 31fd®) IR AN =T FATIFAT BT W
21 B P Biodl H B TS B vHE fRR
3MaeTEH Bl 3 (IR fdg 70, 71) &7 7 3R THH
12 e @d Bl gRie ot B § 52 diRa Tirs
(TRH T 46, SISDH 1 URTS) HET ST & S AT
IR BT ST 2 S faemer iTwei o7 I © |
TIH NI 6.5 WIS 9,12,15—3iderShiclgdh
3l U He@qul AeId hel RIS (w—3 el
oRre) BT § S U @ 9dl W Ue A
Bl URFS T8 B BT g9 dfol # sraRerd

UICURES Bl ORI Y@ A1 Belfold 3kl

Qy iRrh Nky t™
Flower Foliage Bark Root
6.90 16.17 20.94 9.10
2.21 1.97 2.38 1.70
18.38 4.47 4.49 413
1207.92 2012.90 1810.16 1485.31
1.14 3.32 1.02 16.45
181.07 205.00 9.39 2.64
10.57 12.13 11.67 9.23
5750.89 50.37 5.90 3.05
174.89 119.80 1.92 2.07
3.69 3.93 3.38 3.33
13.18 39.85 10.45 8.66
22.21 3.37 4.19 5.76
3603.62 6215.07 8049.70 2266.21
3.54 8.62 959.37 29.25
10.22 5.58 4.24 4.90
11010.43 8702.54 10899.20 3851.79

Phytochemical profiling of dried phog flower bud
through GC-MS/MS

The dried flower buds of phog were subjected
to phytochemical profiling through GC-MS/
MS analysis. In GC-MS/MS chromatogram we
identified 92 peaks with online phytochemical
library search.

In identified phytochemicals major portions
are fatty acids (>62%) followed by and phenolic
compounds (>13%) and remaining other
metabolites. major portion of fatty acids in
flower buds is essential fatty acids (peak no 70,
71) and also contains 12 carbon long fatty acids
called lauric acid (peak no. 46, Dodecanoic acid)
which is the precurssor of mono laurines which
hav vast medicinal properties. It contain about
6.5% 9,12,15-Octadecatrienoic acid an important
essential fatty acid (w-3 fatty acid) which is not a
common fatty acid in plant sources. The second
major portion of phystochemicals present in
phog flower buds are phenolic acid, which
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imparts as bioactive compound which imparts
in antioxidant activity of the flower buds. These
Phenolic compounds have very vast applications
in pharmaceutical, nutraceutical and and
functional food industry (Table 57).

rifydk 57- Qkx d Qyk dh dfy;k e ce[k tknijhk;uk dh 1gpku vkj ek=k
Table 57. Major phytochemicals identified and quantified in phog flower buds

pje fcin PeakNo. {k= ¥fr’kr Area%

igpku x;i 1knijBk;uk d uke Name of Identified phytochemical

9,12,15-Octadecatrienoic acid (w-3 fatty acid)

Ethyl trans-2-trimethylsilyl-cyclopropane-1-carboxylate
4H-Pyran-4-one, 2,3-dihydro-3,5-dihydroxy-6-methyl-
3-(4-Hydroxyphenyl)propionitrile

70 20.22 9,12-Octadecadienoic acid
61 17.51 Hexadecanoic acid

69 8.46 Oleic Acid

71 6.49

60 6.02 (1R,3R,4R,5R)-(-)-Quinic acid
46 4.09 Dodecanoic acid (Lauric acid)
92 2.30 Penta-fluoropropionic acid,
36 2.08 Benzofuran, 2,3-dihydro-

15 1.86

29 1.61

42 1.53

41 1.28 2-Methoxy-4-vinylphenol
72 1.27 Octadecane

45 1.25 1,2,3-Benzenetriol

AR qWUT T ST 9SO

RORAM & T b a5 4 Adferal (Wi,
HRl, Hehdsl SR TARGl) | Gyl
ERE |

Sifdes 3k sifds diyor @dl & A=
JAM | Brerl & SR

ay 2018 & SR WH HIFH H HraR) e
TUS 119 D AT HATHIATU—DYATH & FTALT
Wd § Ue eF g fhar R aife g i
BHA & D H Uh JTHR & WU H BraRl bl
Wl H UYS I & APEAD AR MEaREE Al
B gABT B S DI ST FD | BN HHA Bl
QUAR & JIA & IJAR ABETD Iaeb| AT
THATSUA A TG HI STl T—3TelT GG o TS |
0 YA H 507 |fed |l 6 SUER, Abrdfh
IR A 100 Uferd wIdD, 75 wlaerd (@ME)H+
75 T4 /8. <2 W, 50 U (3ME) + 15 e/
2. <2 @re, 25 ufaerd @) + 225 €4 /8. <
Qe 3R 30 T/ YHaAlRUd & AGRBEH «lidh

INTEGRATED NUTRIENT AND WATER
MANAGEMENT

Nutrients management in vegetables (mateera,
kachri, snap melon and cluster bean,) of hot arid
region of Rajasthan.

Kachri yield under different combinations of organic
and inorganic source of nutrients

A field experiment was conducted at ICAR-
CIAH research farm with popular kachri cultivar
AHK119 during 2018 in the kharif season to
investigate the role of application of inorganic
and FYM source of nutrient on kachri performance
as a intercrop in citrus orchard. The kachari crop
received differential doses of NPK from inorganic
fertilizers or FYM as per schedule of treatments.
The six manurial treatments consisting of control,
100% NPK from inorganic fertilizers, 75% (1)+7.5 t/
ha FYM, 50%(l)+ 15 t/ha FYM, 25%(l)+ 22.5 t/ha
FYM and 30 t/ha FYM were replicated 3 times in
a randomized block design. Nitrogen dose was
applied in three splits i.e. 1/3™ at planting, 1/3rd
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ARSUAT § 3 IR SRR AT AT | LIS GRID
B A el # SR fBar T e A 1/3
90T R, 1/3 25 fadl oR 3R AY 1 /3 Ia_Pi
3R <eft @re 9 50 faAl R U7 & FHI H AN
QAR & AR AU TY oF |

BT | Sfdd Td oifdd IaRdpT & Aegd A
qIYe Tl & AN gRT 307 SU=R &1 Srve
iy gfg 3R IuS H qeia™! Tol &I T | 9 Bl
TS (I, IITETRT @Y e, Ui uRm %a iR
SUS ifdd 3R emifdd S &I qAE A= (50
gfaerd T oifde Saxd! I IR 15 € /7. <3N
Qe) 9 W AHaH gof B T | 39D 9% B
PHH H 75 ufaerd Adi® sroifdds SdRGI | 3R 7.5
T /%. <9 WIE gRT SUST &of &l AT | Brery Bl
Iffrpad Su 122.88 fad /7. 50 wfoerd wada
Jifd® SaRe! A SR 15 € /8. <M @e & G
A ol @ T S I A SUART 9 1@ off |
R0 SUER @1 ST Sifdw iR mifdd Sdva!
3 A= G ¥ PRl IATET H 139.65, 157.
71, 170.48, 149.34 3IRR 147.89 U I gfa 100
gfoerd vAdi®, 75 ufoerd (@mE)4+7.5 /8. <=
W, 50 Ufaerd @) + 15 /8. < WIe, 25
gfcrerd (1) + 22.5 &1 /8. <20 W@e 3R 30 1/
g, Tol BT A (TferaT 58) |

at 25 DAP and rest 1/3 50 DAP from fertilizers
and FYM as per treatment was applied in furrows
at the planting time.

Application of organic and inorganic sources
of nutrients significantly increased growth
parameters and yield of kachri as compared
to control. Maximum vine length (cm), no. of
branches, fruits/plant and fruit production/
plant (gm/plant) were observed when organic
and inorganic sources at equal proportion
(application of 50% NPK from inorganic fertilizers
and 15 t/ha FYM) was applied followed by 75%
() +7.5 t/ha FYM, 50% (I)+ 15 t/ha FYM, 25% (I)+
22.5 t/ha FYM. Application of 50% NPK from
inorganic fertilizers and 15 t/ha FYM) gave the
highest kachri yield (122.88 g/ha) which was
significantly higher than all other treatments.
The increase in total yield were 139.65, 157.71,
170.48, 149.34 and 147.89% higher over control
by the application of 100% NPK from inorganic
fertilizers, 75% (1)+7.5 t/ha FYM, 50%(l)+ 15 t/
ha FYM, 25%(l)+ 22.5 t/ha FYM and 30 t/ha FYM
(Table 58).

Afydk 58 dkpjh Qly e tfod Vkj vitfod ikk.k L=kr dh Hfedk

Table 58 . Role of organic and inorganic source of nutrient on performance of kachri

mi pkj Qykit ifDo@g-% VKL r QyHkj "k'd DBkexh
Treatments Yield (q/ha) Av. of weight of fruit (g) ifr’kr DM (%)
fe=I=19T Control 454 2413 8.49

100 Hfdr. 3roifdes 100% (1) 108.8 25.97 9.31

75 Ui 3. + 75 €4/ B <@L 117.0 26.85 9.17
75% (1)+7.5 t/ha FYM

50 UfiT. 3191 + 15 € /%. <&@l 122.8 26.13 9.89
50%(l)+ 15 t/ha FYM

25 Ufd. 31, + 225 /8. <@ 113.2 25.90 10.80
25%(1)+ 22.5 t/ha FYM

30 T1/%. <.@I. 30 t/ha FYM 112.54 26.90 10.45
HETHT Mean 102.1 26.0 9.7
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A ot WA, S S8 30 €. /7. Uhdwd faar
T 981 Ig AMHaH <@ TAT| Sdidh, THATSTH
B gedl g8 GRIB & AT SN & A H BH
TS 3R 8T 30 <. /8. UHhdsud foar ar dgi
g g <ol fbar wam | R @ g | 50
gferd Tdd @R 15 €. /. UHASUH H 3fferdhad
gfoerd Suw (17048 gfoera) ufafear < 18
e 91g 25 ufawd ()+ 225 €. /8. UHAISUH
(157.71 Hferd) &1 %4 & |

SoR-uRedl IoRAE B T g &7 A
TGRBell Bl BAA H T30 Bl | Bl gSH
dqTel ASONfagH Wd Id¥e BT 991

W9 IRG AE B IaRar IR Rerar iR
Bl B gl SUS B g9 3@ H Agygu
fAeT FTd € | Sfery, SaRataxor o aRRefaar
H Rl & BN IR 95l U W gER @
ot rgoifaam ufhaneti & gvrasiierdr &1 sndhed
B B fory g sregae fhar |

UG & H WEd gY TARGell & Bad H
AT B AT H B B d ¢ Igalfedd oig
SIRBI D NG DI TOET A BT b YINT
far 7| TAREAT B BEA H IgOlIIH AR
3R Fgad wu & fafr=T STaR—==v, 15 fHar
3. /8., 30 fHur 4. /%, 45 fHuT 77, /8., 60
feur 731 /8., gONfeud SdR®E, ASSETH +
15 fhur 3. /%, Tsonfead + 30 fhur 3./
B, XTgolfadd + 45 fhUT 99, /8. T Tgoiiadq
+ 60 fHUT 3. /3. AU | YD &F H T
Uh YW UlNdh dd @, I A Bl gly, SUS
3IR TUTaT UR SADBT TSI Y9G BIAT & | TaRbel]
S B 39 SUARI I SUATRT B ST TAT o7 |
JOfeTd + 60 fHuT 99, /8. SUART &9
qrell el S1fSd IUST gof BT | 39d 918
B HH H USSleId + 45 fHUT 79 /8. SUER
<&l | FEiiRd 60 fHUT 3. /7. B GRID ISSlIGIH
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Soil enzymatic activity has been a real-
time indicator of the functional potentiality
of microorganisms. Dehydrogenate, alkaline
phosphatase (ALP) and urease activity showed a
significant difference among different treatments
of organic and inorganic source of nutrients
and higher as organic dose of nutrients were
increased. Higher enzymatic activity was observed
and recorded under application of 50% NPK from
inorganic fertilizers and 15 t/ha FYM. Soil moisture
was increased with increasing doses of FYM
observed maximum was observed where 30 t/ha
FYM was applied. Whereas, soil temperature was
decrease with increasing doses of FYM observed
and minimum was observed where 30 t/ha FYM
was applied. Maximum per cent yield response
was observed where 50 % (I)+ 15 t/ha FYM was
applied (170.48 %) followed by 25% (I) + 22.5 t/ha
FYM (157.71%) as compared to control.

Effect of Rhizobium biofertilizer in reducing the
requirement of nitrogen fertilizer in cluster bean in
hot arid region of north-western Rajasthan.

Bio-fertilizers play a vital role in maintaining
long term soil fertility and sustainability and
increasing yield of crops. Hence, the present study
was undertaken to assess the effectiveness of
Rhizobium cultures forimproving growth and seed
yield of cluster bean under fertilized conditions

With this back ground, the present studies
were conducted to evaluate the effectiveness
of Rhizobium cultures for improving growth and
yield of cluster bean under fertilized conditions.
The Cluster bean crop received differential doses
of N with and without Rhizobium viz. control,
15 kg N/ha, 30 kg N/ha, 45 kg N/ha, 60 kg N/ha,
Rhizobium biofertilizer, Rhizobium biofertilizer
+15 kg N/ha, Rhizobium biofertilizer +30 kg N/ha,
rhizobium biofertilizer +45 kg N/ha and Rhizobium
biofertilizer +60 kg N/ha. Seed inoculation of
cluster bean with Rhizobium biofertilizer +60
kg N/ha gave higher yield of grain seed cluster
followed by Rhizobium biofertilizer +45 kg N/ha
as compared to other treatment combinations.
Saving of N requirement for different target yield
by the seed inoculation of Rhizobium between 13-
16 kg/ha N was explored. Effect of graded dose
of N application increased the yield of the cluster
bean with or without inoculation of Rhizobium.

(135



’ HIHIJU-HYA, dlfies ufiae 2018-19

U
ICAR

Afed 1 W ARGl B H A rgeifaas
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T TR 3BT YU IR AdIed SUST U &l T4 |
3P 3T A1 SUIR TG Sih dehe /15
fur /2., Tdie . &g |ehe /15 BT /3. oo
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Application of 60 kg N/ha along with Rhizobium
seed inoculation gave highest vegetable cluster
bean grain yield as compared to 60 kg N/
ha application. Maximum mean cluster bean
vegetable grainyield was obtained with Rhizobium
as compared to without Rhizobium treatment.
Percent increase in yield by the application of 15,
30, 45 and 60 kg/ha along with seed inoculation
with Rhizobium was higher compared to percent
increase in yield by the application of 15, 30, 45
and 60 kg N/ha but without Rhizobium.

Micronutrient applications in mateera under arid
conditions irrigated under drip

Micronutrients are essentially as important
as macronutrients to have better growth,
yield and quality in plants. The major causes
for micronutrient deficiencies are intensified
agricultural  practices, unbalanced fertilizer
application including NPK, depletion of nutrients
and no replenishment. Arid region of western
Rajasthan suffer widely by zinc deficiency
followed by iron, copper and manganese. Cl,
Cu, Fe and Mn are involved in various processes
related to photosynthesis and Zn, Cu, Fe, and
Mn are associated with various enzyme systems;
Mo is specific for nitrate reductase only. The
significance of micronutrients in growth as well as
physiological functions of horticultural crops.

A field experiments were conducted at
ICAR-CIAH research farm with popular mateera
cultivars Thar manak during 2018 in the kharif
season to investigate the role of application
micronutrient nutrient on mateera performance
under drip irrigation. The mateera crop received
differential doses of different micronutrient as
per schedule of treatments. The seven treatments
consisting full recommended NPK, NPK+Zinc
Sulphate @ 15 kg/ha at the of planting, NPK+
Iron Sulphate @ 15 kg/ha at the of planting, NPK+
Managaenese Sulphate @ 15 kg/ha at the of
planting,NPK+ Cupper Sulphate @ 15 kg/ha at the
of planting, NPK+ Zn, Fe, Mn and Cu Sulphate @
15 kg/ha each at the of planting and NPK +Zn+Fe
Sulphate @ 15 kg/ha each at the of planting were
replicated 3 times in a randomized block design.
Micronutrients were applied as per treatments
and irrigation was given through drip.
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rkfydk 59- erhjk er I{eik'kd rRok dk i;kx

Table 59. Micronutrient application in mateera

40 fnuk Qy
L[k

No. fruit /ha at
40 DAS

1865

mipkj

Treatments

JRIh SdRBT b ®T H TAUID
B G GRID

Full recommended NPK through
chemical fertilizer

M + Rid Aebe SRS 15
feur /2. A oo W

T1 +zinc sulphate fertilizer @ 15 kg/
ha at the of planting

2954

€M1 + IS Fohe SARB 15 2794

forur /. A Oor W

T1+ iron sulphate fertilizer @ 15 kg/
ha at the of planting

M+ AN SRS 15 HUT /7
e AoT R

T14+ manganese fertilizer @ 15 kg/ha
at the of planting

2641

M + PR Febe Iddb 15 2285

fopur /=, O o W

T1+ cupper Ssulphate fertilizer @ 15
kg/ha at the of planting

M + Riw, dg, T &R BR
15 fHuT /3. e 9o W)

T1+Zn, Fe, Mn and Cu @ 15 kg/ha
each at the of planting

MM + Rip+eig 15 feur /7. die
I YR

T14+Zn+Fe @ 15 kg/ha each at the of
planting

a0 ITEAR B JAN H Bl DI F=T H
it wfcrerd # gfg <@l 18 oTE RIS
SRS TTSTH, TS, TATH MR WY 15 fHar /2
P R Y AEgH A POl SFRRIG TS GRIP B
T YD H OIsUT + Uhs 15 fhur /8. & f2are
A YAP & 918 AR [T A7 o |

2956

2930

50 fnuk Qy

No. fruit /ha at

ICAR-CIAH, ANNUAL REPORT 2018-19 %= _"=

Application of Zn, Fe, Mn and Cu Sulphate @
15 kg/ha each at the time of planting was found
superier and gave maximum number fruits at 40
and 50 DAS followed by Zn+Fe Sulphate @ 15 kg/
ha each at the of planting and application of Zn
Sulphate @ 15 kg/ha each at the of planting as
compared to other treatments (Table 59).

40 fnuk Qy L[;k

el ifr’kr c<krjh

% increase of fruits
at 40 DAS

50 fnuk Qy L[;k

el Ifr’kr c<krjh

% increase of fruits
at 50 DAS

L[k

50 DAS
2136

3041 158.4 1424

2917 149.8 136.6

2591 141.6 121.3

2265 122.5 106.0

3021 158.5 1414

3128 157.1 146.4

Maximum per cent increase in no of fruit was
observed where full recommended NPK through
chemical fertilizer Zn, Fe, Mn and Cu @ 15 kg/ha
each at the time of planting was applied followed
by Zn+Fe @ 15 kg/ha each at the time of planting
as compared to control.
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R ¥ Hars IRt &1 AF@ieR

Gel U arediahvor $eT R fIaR o arsdiasor
P MR R RS STIR fHU 7T 9 | 907 =T
(6718 #1), U9 Haex (0.75) IR HHA HRB (0.60)
P SYARI BT TN DY MATIHAT DI TN D
fore e # <@ T on| i STERi @ oTa
JAMITIHARIT B TOFET BT T3 AR a—ga AR
% AreE ¥ fuiRa 7 @ 18 | Rieg R foT
P17 off | RV | uaT e fh sval 3R eI
fsl # 100 8k 75 wfoerd SR gRT U @
ATS (250 AHY), TAR (145 x 150 W) AfrHad
Tl @ AT | W fH #, 1.00 SERA RS W
# ufa dier 1ferean W (6) 3iR 50 wfcrerd SR
A wR # <EaH (2) W G S B T
RiaTE & 8 €< 91 45 WHI TETS UR IMfHdH T4
(5.50 Tfererd) oot @ TS |

Y IEEF Bl H FAfbd 91901 g9eE Bl
HAFHIDROT

ged Siaropsi g W o[Afed o
gdyd @& faf=1 ST=ErRi &1 gvE

9 ey H A SuaRl # 9 UeR &
JoI— Tollclaaey, YUHd! 3R TTHTH Oid SaRE
TIRT ¥ for) T | /9% GRI% §9 & foY ST
GeH SATUpe &1 W@ H S W7 eliedaey
DI 65x10° T, AT FEAT R ST TAT o |
S UBR YIUHdl Pl GEMMAN €rEl & forg
ST AT AT IR 11.3x109 F, AT H&T AR
I HIP—A™IeG O Bl Ul T Al
UHR, dACGH DI TAHA ST DI Hadh Aamif
% JAIH I D ol IWRT fhar am e,
Rrad agd 9@ 4 g8l Bl qol fBar 7 e,
3R Siifad Ao AT & wU § ggeildror fhar
T AT |

IY 2018—19 & AR fdh=il & FAfBA aryor
& ORI v H g & & TERIE (0.00-0.15
. 9 0.15-0.30 H1) # ¥ geA SNfIAT B H=AT BT
qRiegor far ar (qrferar 60) | fafi STaR &
3 STATILAT Y AT 5 A DR 41x10° HITHY
YT HaT, BHAl DI AT 1.4 H 4.8x10° HTHY
I QT TAT CaCHMSACH 18—25x10° HITHIY
T a1 &Sl bl AT | ged Sl &1 Fer i

Standardization of irrigation scheduling in date palm

The irrigation treatments were deployed on
the basis of evapotranspiration considering the
open pan evaporation data. The plant to plant
spacing (6 x 8 m), pan factor (0.75) and crop
factor (0.60) was taken into account to calculate
the water requirement of the treatment. The
water requirements of different treatments were
calculated and said amount was applied through
drip system. The amount of water was given on
3rd day. The results revealed that 100 and 75%
of ETc gave the maximum plant height (250 cm),
spread (145 x 150 cm) in cultivar Barhee and
Khalas. In Khalas cultivar, maximum spathe per
plant (6) was recorded in 1.00 ETC irrigation level
and minimum (2) in 50% ETc irrigation level. The
maximum moisture (5.50%) was recorded at 45
cm depth after 8 hrs of the irrigation.

Standardization of integrated nutrient management
in arid horticultural crops

Effect of different INM treatments on microbial
population

In the present study, three types of biological
sources of nutrients i.e. Azotobactor, PSB and AMF
are intend to use in the different treatments. For
making standard doses of biofertilizers same were
tested for their microbial load. The Azotobactor
biofertilizer was tested for bacterial population and
6.5 x 106 cfu were recorded and the other quality
parameters like colour, moisture and granulation
were also recorded and same were found in order.
The PSB biofertilizer was tested for Pseudomonas
population and observed 11.3x109 bacteria
population and other physiochemical properties
were also found in order. Likewise, VAM was
evaluated for the fungal colonies of Glomus species
and large numbers of hyphae were recorded and
also multiplying in the live host material.

Monitoring of microbial population at two
depths (0.00 - 0.15 and 0.15 - 0.30 m) during 2018-
19 was carried out in kinnow field experiment of
integrated nutrient management (Table 60). The
bacterial population in different treatments ranged
from 5 to 41 x10° cfu g-' dry soil, fungal from 1.4
to 4.8 x10° cfu g-' dry soil and actinomycetes from
18-25 x 10° cfu g-' soil in different INM treatments
of kinnow orchard. Total microbial population was

(13b
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rifydk 60- I{e thok.kvk dh L[ ;k 1j Defdr ik'k.k 1c/ku di foftklu mipkjk dk 1Hko

Table 60. Effect of different INM treatments on microbial population in kinnow orchard (Cfu g'x 10°)

mipkj Treatments

o Su=Ra
Control

T i @ RuiRa
HIAT RDF

T @ fRuiRa
AT+ TS
RDF + FYM

e @ HuiRa
AT 4+ TSieddex
RDF +Azotobactor
e @1 HuiRa
AT + drodr
RDF + PSB

e 31 HuifRa
AT 4+ dI0eH
RDF + VAM

T i @ fuiRa
AT 4+ TSier
JFR + T
RDF+FYM + AZB
e @1 HuiRa
AT 4+ MR QTS
+ droad

RDF + FYM + PSB
i @1 FuifRa
AT + TR @I
+divgH

RDF + FYM + VAM
e @l

feriRa qmm +
MRS+ GUge)
+USICIddex

RDF +FYM + PSB
+AZB

T i @ fRuiRa
AT 4+ MR
e+ dgad

+ TSllelddex +
dIUTH RDF + FYM +
PSB + AZB + VAM

THS+SE+
5% HIel CD 5%

0&15 lieh- xgjkblo-15 cm depth

thok.k L[ ;k

Bacteria

5

30

32

32

35

36

38

41

41

3.50
8.70

dod
L[k

Fungal
2.1

14

22

25

3.5

2.0

4.0

4.8

4.8

0.12
0.35

DViekIVI  dy

L[ ;kActino- B[ ;k

mycetes

18

19

25

20

20

20

25

16

25

25

25

2.50
5.75

Total
25.1

354

77
534
53.8
375

63.5
54.0
67.0

70.8

70.8

3.62
6.20

(13%

15&30 Beh- xgjkbi15-30 cm depth

thok.k
I[:k

Bacterial

5

13

28

30

30

33

32

36

40

40

3.20
8.40

dod ,DVhekblVl dy L[;k
Bk DGk Total
Fungal Actinomycetes
2.0 16 23.0
1.2 18 322
20 23 71.0
13 18 49.3
1.6 17 48.6
2.2 17 332
3.1 20 56.1
20 14 48.0
35 24 63.5
46 22 66.6
46 23 67.6
0.10 2.50 =
0.28 5.75 -
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SUIR H FIH HH TAT ST8l TAUD D AP GRID
BT MR Qe & A1 AT AT I8 3BT I
Hferpad ol I AT | 39 SifdD! BT FdieD Bel
AT TS + MERETE + NUad] + Tehedder
+ §IvgH @ gRT SUAIRd | ¥ oWl TE | 39
P 91 BT HH H TAUD + MEREE + froddr +
UNEId@er &1 $HA &l | ad & dRM ford T
sl A Udl gofal & fb TFI YHR B Al &
TERIS3I H TMeR@IE B ARG AT <7 ¥ qed
Sfaat &1 G § Sool@= delae) Sl 7 | o
Sital & AT SR WX A SITeT a9 el W
H HH <G TS | MaRETE | Su=TRT gl J, 37
T 31uTd faRaRa o 1 o1feres drd iR @fre
Pl P SR AT B3N, $HD BRU Bl AMGT B
ARI—AT ARhTa Aghifedd d@n § gig &
AHAT B | THT D AT ARG ATShIfaTd
A= I gl AT & o | |ag @ et
H arfere ot |

fd=il & MpIRe Auevs! R fafi= Fafea
QYT g9 SUARI BT Y91

aferdt 61 § I T oNidel & MR W
UTid + MERETE + Yvadl + Tolleldde’ +
qUUH & gRT SUAIRT B R Faifdd e $ars
(6.50 #) UTa B Mg AR FRIFOT H REAH Ui
SIS (350 H) W WY HAR b JTAR Bl
39 Sifdds SRS @& wArT # Uiy gfg @ e
P TS | SHYBR, FABT U Yo & SUARI
gRT Uil # g f3Emell & wara H 1 gfg g |
U & a9 &I IR F 9 Seer@-g uRads gl
frar T, S TS 4+ MERETE + Gead +
Tolelddery + dIUUH & SUIR H Jdidd  gof
T |

minimum in the absolute control and significantly
highest was in the treatment where recommended
dose of N, P and K was associated with FYM and
consortium of biofertilizers at both the depths.
Total population as well as individual population
of different microorganism increased with
involvement FYM and consortium of biofertilizers.
This is because most of the soil micro-organisms
are chemoheterotrophs which require organic
source of carbon as food and oxidation for organic
substances provides energy. Under different INM
treatments, the total and individual population
of different micro-organisms were higher where
nutrients provided by RDF of N, P, K + FYM + PSB
+ Azotobactor + VAM combinations followed by
RDF of N, P, K +FYM + Azotobactor treatment and
minimum population of micro-organism were
observed in control treatment. In FYM treated
plants, C:N ratio was wide which proved more
carbon and low rate of mineralization, this might
have resulted in increased total population as well
as individual microbial population. Total as well as
individual microbial populations were higher in
the surface than subsurface soil.

Effect of different INM treatments on morphological
parameter of kinnow

The data presented in Table 61 revealed
that significantly maximum plant height (6.50
m) was recorded in RDF of N, P, K + FYM + PSB +
Azotobactor + VAM treatment and minimum was
in control (3.50 m). The pattern in plant height
revealed that addition of RDF along with FYM
and consortium of biofertilizers has the highest
increment in plant growth. Likewise, plant spread
in both the directions was also more in the same
INM treatment. The data on stem diameter was
also significantly differed among INM treatments
and maximum stem diameter was recorded in
RDF + FYM + PSB + AZB + VAM and RDF +FYM +
PSB + AZB treatments.

(14&
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rkfydk 61- fdUuk cxhp di vkdfrd ekinMk 1j foftklu Befdr ik'k.k tc/ku mipkjk dk 1Hko

Lk/ke dh vkl r vk;
Table 61
age of plant: 18 years)

' 18 oKk

. Effect of different INM treatments on morphological parameter of kinnow orchard (Average

mipkj Treatment ik/k Apko. kK QykoTreeSpread ru di ifjf/k Lheh

e man et i&i depy Stem diameter(cm)
N-S (m) E-W (m)

=1 ST=Ra Control 3.50 2.85 2.65 65

i @ FufRea AT RDF 4.20 2.75 2.70 80

vl @7 fReiRa A= 471, @1E RDF + FYM 525 3.20 3.10 80

e & FuiRa 75T + ToeNdex 425 3.00 2.95 80

RDF +Azotobactor

i @1 fFeIfRa @ + diowdt RDF + PSB 4.20 3.00 2.95 80

udie @1 NeiRd 931 + 9Ivud RDF + VAM 4.20 2.90 3.00 80

TS BT REiRT 93 + TSlicidder + MEle 5.50 3.25 3.00 80

RDF+FYM + AZB

Tdies 7 FEIfRa A3 + TeR WIe+YIeHd! RDF + 5.95 3.25 3.10 75

FYM + PSB

T @) iR a=r + MeR E@re+-deed RDF + 5.85 3.30 3.20 80

FYM + VAM

i & FEiRT 9= + MR Wie+Naer 6.50 3.50 3.10 75

+TSiIeIddex RDF +FYM + PSB + AZB

i & FuiRa AET + Mexare+- e 6.50 3.60 3.30 85

+TSierddex +dI9TH RDF + FYM + PSB + AZB + VAM

TS SE+ 0.33 0.25 0.22 6.25

5% IS CD 5% 0.76 0.59 0.46 16.25

fe=i @ Sua IR WA Yol R AHfdA
QYo Yyagq SYARI b1 Y91

B, Bellgsl, SIUHTH, Werd Ud I9 &l
AT B A= 90T geee SUART & 3i=dvid AT
TAT| TS + TMERETE + Gvddl + goileddes
+ 9UUH U9 TG + TMERETE + USielddex &
STAR A SMf&Had ®d gord (175 1) of fobar
T | FRE IUER H %A aoi =Aad9 (100 )
To fhar T | e+ MEREE + diead+
TSlIeddex + AUTH & SUAR) gRT AfHad Bl
IUS (2050 €A/ B.) Tl DI I3, FRIFT ITAR H
Tl UG a9 HH (7.00 ST /7)) &1 | 9 IUARY
# fod T well H UATH 1250 ¥ AR 13.50
f$fs. @ = Tar iR Wil @ AET de W
AU & qE AT 9 IR R | Bl § @eN
Al R0 Ud SrdpEf e SdRe o IR UTe
forar T | MR @I & TANT | 9 H WS HH
uTg AT AT I Bl AAT H AT gl T 45 A 56

Effect of INM treatments on yield and fruit quality
parameters of kinnow

The fruit weight, fruit yield, TSS, acidity and
juice recovery were measured in different INM
treatment and maximum fruit weight (175 g)
was recorded in RDF of N, P, K + FYM + PSB +
Azotobactor + VAM which was significantly at par
with RDF of N, P, K+FYM + Azotobactor treatment.
The minimum fruit weight (100 g) was recorded
in control treatment. The fruit yield was estimated
and maximum fruit yield (20.50 t/ha) was recorded
in RDF of N, P K + FYM + PSB + Azotobactor +
VAM treatment and minimum (7.00 t/ha) yield
was estimated in control treatment. The TSS was
measured in mature fruits from all treatment and
recorded in the range of 12.50 to 13.50 °Brix and
data revealed that addition of FYM, inorganic
fertilizers increased the TSS content. The acidity
content was maximum in controland inorganically
fertilized treatments while FYM reduced the juice
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yfderd g &1 TS | T + e + qiodd
+ USllcdder + dIU0H & SR ¥ 9 AET 56
gfierd @& <o a1 AT (1ot 62) |

rkfy dk
mipkjk dk iHko Lik/ke dh vkl r vk;i 18 o'

acidity. The juice recovery was ranged from 45 to
56% and maximum juice (56%) was recorded in
those treatments where FYM was the component
of the treatment (Table 62).

62- fdUuk cxhp e mit vkj Qy X.koRrk ekinMk 1j fofikiu Befdr wk.k 1c/ku

Table 62. Effect of different INM treatments on yield and fruit quality parameters of kinnow orchard

(Average age of plant: 18 years)
mipkj Treatment

(9)

1 U= Control 100
g @I eIiRd AT=T RDF 150
TS @I FiRd ATST -+, WS RDF + FYM 175
vl @ fRuiRa 9mEn + TolieNdex 175
RDF +Azotobactor

T &I R d9m=r + NUFd) RDF + PSB 165
T4I% &I iR A1 + 9ITTH RDF + VAM 150

T4 &I FeiRa 9= + TSleddex + T 175
TG RDF+FYM + AZB

TS & FeiRa qm=r + TeR 175
Wre+9uTd! RDF + FYM + PSB

e & FuiRa 7@ + TeR @reHdoed 175
RDF + FYM + VAM

9% @ ReiRa 9= + MR 175
WTe+NTAST +TSierdaey

RDF +FYM + PSB + AZB

e @ RuiRa 7= + Mexd@re+qvad) 175
+TSIedaer +3IgH

RDF + FYM + PSB + AZB + VAM

Qﬂéi SE+
5% TSI CD 5%

=i @ wagw # A= wAfea 9w
Y SYARI H AR-ATH 3d B J&THA

fr=it & 18 a9 A diel & A= FAfehd
QY Yded & I ANTd—ard ST @l
qi®d fhar TaT| 399 A UBR & @l Bl
feame # o gy arTa el i | g9 |rer €
9 99 SUARI &1 FF |1 Pbrer 41| S ®F
TR $ B W R 7 | STE B AN .
10000 /T & JIUR R AP STAR Bl JHfbd
g fAdrell T | 39 R W SUER HH 11 H

13.17

40.39

QyHkky Ixkt Qykit V@gD-+4
Fruit weight

wvh, 1,1 VEyrk  J I lafrkr}
Fruit yield (t/ha) Yo fcrh Yifrikry  Juice (%)
TSS (° Brix) Acidity (%)

7.05 12.50 0.85 45.00
12.50 12.00 0.70 50.00
15.00 12.50 0.60 51.00
12.50 12.50 0.60 50.00
13.50 12.50 0.70 51.00
13.50 12.50 0.70 50.00
18.00 13.00 0.70 52.00
18.00 13.00 0.70 52.00
19.50 13.50 0.70 52.00
20.50 13.50 0.65 56.00
20.50 13.50 0.65 56.00
2.08 0.60 0.25 1.19

5.62 1.75 NS 3.60

Evaluation of benefit cost ratio of different INM
treatments in kinnow fruit crop

The benefit cost ratio of different INM
treatments was evaluated for 18 year old crop
kinnow fruit crop. The fixed cost was worked
out having the all type of activities carried out
in each treatment except the defined treatment.
Simultaneously cost of each treatment was also
worked and then both fixed and treatment costs
were added for each treatment. The yield was also
estimated on hectare basis. The gross income of
each treatment was worked out by taking cost of
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the produce @ Rs. 10000 /t. After that net income
was evaluated after deducting the total cost from
the gross income of each treatment. Finally benefit
cost ratio was worked out of each treatment. The
maximum benefit cost ratio (3.50) was recorded
in treatment T11 and minimum (1.80) was in
treatment T1 (Table 63). The data revealed that
adding of FYM with recommended dose of NPK
increased the benefit cost ration while adding of
AMF did not the benefit in the income.

63- fdluk Qykit e foftklu Befdr ik'.k 1c/ku mipkjk dh ykxr&ykdk vilr dk

Table 63. Evaluation of benefit cost ratio of different INM treatments in Kinnow fruit crop (18 years old)

mipkj Treatments fu;rnj mipkfnj dynj mitiV@ dy vk; Ldy vk; cti
Fixed cost Treat Total cost ggl/z Yield Gross Netincome [hvklr
(‘000)  Cost(‘000)  (‘000) (t/ha) income ('000)  B:C ratio
(‘000)
391 ST Control 25 - 25 7.00 70.00 45.00 1.80
Tde @7 IR ST RDF 25 10 35 12.50 125.00 90.00 2.57
TS @ PR w4 25 15 40 15.00 150.00 90.00 2.25
TG RDF + FYM
TS @7 FefRa " + 25 12 37 12.50 125.00 88.00 2.38
Usiielddex RDF +Azotobactor
e & FufRa @mr + 25 12 37 13.50 135.00 98.00 2.65
TG4l RDF + PSB
TS @ FefRa w4+ 25 12 37 13.50 135.00 98.00 2.65
dITTH RDF + VAM
i & FuiRa @ 25 17 42 18.00 180.00 158.00 3.29
+ USlleNdex + Mg
RDF+FYM + AZB
TS @ FiRa TmET + 25 17 42 18.00 180.00 158.00 3.29
MR Gre-+qvad!
RDF + FYM + PSB
TS @ FeIfRa w4+ 25 17 42 19.50 195.00 153.00 3.64
MR WE+IIIuH
RDF + FYM + VAM
i &) FuiRa am 25 19 44 20.50 215.00 205.00 3.66
+ TMER W+
+USIeIddex
RDF +FYM + PSB + AZB
TS @ FeiRa JmEm 25 21 46 20.50 205.00 182.00 3.46
+ TeRErE+HTTEd
+USICIegeR +dIqud

RDF + FYM + PSB + AZB + VAM
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fafr=1 Ffhd dior gdy STER @ faiid
gl & wAifde—ramafTe o &1 AT T SR
qifeldl 64 H WA TSl & IMER ay¥ W BY
fafr=1 ot % uRads @1 <eifar T 2 sridel
% AR Mgl & Wvg AF H IS IR
& JANT B R Pl URTcH 81 gall, IR oI
MeR W1e & TN A MRS BT g HH arn 1347 |
SIg—SRdD! & YANT A WL & divg 719 H s1ee
e gl g | Sifdd dred @ Reafd & ar
H ipsi I yar Foral & b TR W & YA
A Wifde BT wR A gl ol T SEfd
BTG IdRE 3R g IdRd & JANT ¥ Ag
% Sifdd Pe WR F aRaa 81 garr | fAedT 3
STl BhRBINY 3R UeRRyF sfeags & T4, W
IR @, & YANT ¥ 39D Iueral H Ifg g8 2|
MR @re & A 4 gl 4 e sk e amid
B ST W 9¢ AT | <EblfcTd Yebldd Uy
wee wee fiparetl 4 Mgl 411 ik dofiran 4
Ag@yof aRads 81 fdar 21 4 SuanT uRadd
AT5d WIS IR WO, g D SAeA 3R
Te—R WR YN D HEIH A g TAHS IATaT
Pl AT PR AP © | QHPIId  ATSYALH
forameti 7 |ag @ g @& Mg divg & o9 o)
& | faR ufth X @1 JoAT H SMMSYATH IUAR
H Iude UA, 1 3R & @l Al § Seawd
gig 83 © | T @I A & MYYATH SRR AT
BT AT I & AT EIRI BT 8 &
forg smafed oRrs & &R UIvd d@l & U
AT &I 941 <l & | MSYAYH 7 Wifdd 3k a
S i H fatre aRad= +ff 6y |

The soil physico-chemical properties of the
soil under different INM treatments were measured
periodically and data presented in Table 64 depicts
the changes in the different properties over the
year. The data revealed that pH of the soil did
not change much when only chemical fertilizers
were applied but on the application of FYM, pH
of the soil lower down. On the application of
biofertilizers, pH of the soil did not change much.
Data regarding the organic carbon status revealed
that application of FYM increased the level of OC
while inorganic fertilizers and biofertilizers have
not changed the OC status of the soil. Available P
and K,0 also have been affected by the application
of INM treatments and recommended dose of N,
P and K increased the availability of P and K.O in
the soil and their maximum status were recorded
on the application of application of inorganic
fertilizers along with FYM. Likewise Availability
of zinc and iron content in the soil has also been
increased over the application of FYM. The long
term integrated nutrient management practices
did not cause significant change in soil BD and
porosity. Land use change can modify net primary
productionthroughinfluence onlive plant biomass
accumulation, litter production and root exudates.
The long term INM practices significantly reduced
the soil pH of the surface soil. The contents of
available N, P and K in INM treatments increased
significantly as compared to inter row space.
INM of orchard soils often alters soil chemical
properties like pH and available fractions of
nutrients due to application acid forming organic
source of nutrients as well as removal of bases.
INM also brought about conspicuous changes in
biological and biochemical properties.

rifydk 64- enk d Hkfrd&jklk;fud x.kk 1j Befdr ik'k.k 1c/ku mipkjk 1Hko

Table 64 . Effect of different INM treatments on physico-chemical properties of the soil

mipkj Treatment lkh, p tfod miy(/k miyC/k miy(/k ftd miy(/k ykg
eku dkcu QKLQkj I ikVf'k; e Liahih, el Yihih, el
PH ifrkr ifdxk@gh  ifdxk@gh  AvailableZn  Available Iron

Organic  AvailableP Available K,0 (ppm) (ppm)
carbon (%) (kg/ha) (kg/ha)

44T TR Control 8.10 0.13 08.00 170.00 0.50 3.40

e @) FufRa ASTRDF 8.20 0.15 15.50 205.00 0.45 345

i & FuiRa @ 7.50 0.30 15.50 220.00 0.62 435

+371. @Tg RDF + FYM
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mipkj Treatment lkh, p tfod miyC/k miyC/k miyt/k fed miyCt/k ykg
eku dkcu QKLQkj I ikVf'k; e Lihih, el Lihih, el
PH ifr’kr Iifdxk@gk ifdxk@g#  AvailableZn  Available Iron
Organic  AvailableP Available K,0 (ppm) (ppm)
carbon (%) (kg/ha) (kg/ha)
s @ fFuiRe 8.00 0.15 15.00 220.00 0.58 3.75
T + Usiielddes RDF
+Azotobactor
S @ FufRe amEr + 8.00 0.15 16.00 220.00 0.58 3.78
YUAdT RDF + PSB
S @ FufRa | + 8.00 0.15 16.50 220.00 0.58 3.80
dIUTH RDF + VAM
i @ FuiRa |JmEn 7.60 0.32 16.50 220.00 0.67 485
+ TSICIddex + S
RDF+FYM + AZB
s @ iR amr + 7.50 0.32 18.50 220.00 0.67 485
TER WTE+YTUTeT RDF +
FYM + PSB
i @ iR amr + 7.50 0.32 19.50 225.00 0.67 485
TMeR We+ d1eeH RDF +
FYM + VAM
i @ FuiRa @ 7.50 0.32 19.50 225.00 0.67 5.10
+ MR Wre+ froad
+USITeIgdex RDF +FYM +
PSB + AZB
S @ FuiRa aJmn 7.50 0.32 19.50 230.00 0.67 5.10
+ TMERETE + GoHET
+USIeIgder +dTquH RDF +
FYM + PSB + AZB + VAM
SR TR Initial level 8.20 0.08 08.00 185.50 0.50 3.50

a1 HrEA TP

aifbe aiferedt 65 # Y SR ¥aT &
Hol Sifded Bled 2015 & Gl Td ARf gIRT afofd
fafyr & MR W AP fBar T |

HaT BT SR Wi = SR x ST x Te-Ts

STel SR Aigar 1. A feur, < i
TS, TERrs | H &R SRRl wie ffur g7 #
e T g |

T FAfbd der geeEl W SeENl 3R
TR WCih H Seela=ig 3R o |

RN e @1 oM f&Ifdst & e a9,
el # B FEAS B R TH HAex g ol
TERTg B <@ Y DI T ofl, SR Fldh 1.20
W 3.84 THUT 87" b AT| TANT B FH3M1d A Uged
TRMAE T H Ao SRR id BT AFAM

Soil Carbon Stock

The total organic carbon was calculated as
giveninTable 65 and method described by Datta
et.al. 2015:

TOC stock in soil = TOC x BD x Depth

Where TOC concentration is given in g C kg™,
BD in mg m?3, depth in m and TOC stock in mg ha™

The WBC and TOC stock for all the INM
treatments were significantly different.

TOC stock was calculated considering the
bulk density of the horizon, total organic carbon
in the soil and one meter soil depth, The TOC stock
ranged from 1.20 to 3.84 mg ha™'. The minimum
TOC stock was estimated in initial soil before the
start of the experiment and maximum TOC was
recorded in INM treatment where FYM was part
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Table 65. Effect of different INM treatment on status of soil carbon stock

mipkj Treatment

chMh fexk-

Vhvklh Uxk Bh

Vivklh Lvkd

,e% fdxk-51% Ifexk gD-%4
BD (Mgm?3) TOC(gCkg') TOC stock(mgha™)

a1 TR Control 145 13 1.89
0% & HuifRa 9= RDF 1.40 1.5 2.10
Udie @1 fReiRd AT3T +711. 1S RDF + FYM 1.25 3.0 3.75
e @1 (uiRa AT 4 USiiciddex RDF +Azotobactor 1.35 1.5 2.03
Udies &I EiRd A13T + 9IeHdl RDF + PSB 1.35 1.5 2.03
Qe & eiRa a9 =r + 99eH RDF + VAM 1.35 1.5 2.03
TTde @ FeiRd A13T + TSiIcde’ + .w@rE RDF+FYM + AZB 1.20 3.2 3.84
Udies @ FeiRd A131 + MR @re-+dgH«) RDF + FYM + PSB 1.20 3.2 3.84
i @1 FEIiRT #3 + ek @ie+ Y%A RDF + FYM + VAM 1.20 3.2 3.84
S & REiRa 7@ + MeR @+ fivddl +usieddes 1.20 3.2 3.84
RDF +FYM + PSB + AZB

TS &1 FEiRa 7= + MeREs + digddl +ysiierdaey 1.20 3.2 3.84
+dTQUA RDF + FYM + PSB + AZB + VAM

IRMAP WK Initial level 1.50 0.8 1.20

SRT AT o 3R Sifdpaw il smguAuH
SUAR # g9 fhar M7 o7 S8l UharsyuH SUAR
BT BT o7 | Ul & dedl & dgd SRl Wi
Al W gl Ulg & Wi dg Bl SId ARl ©
ST & DT & S BIETH BIa- BT 96T Fhall
g 3R S & o1d °-cd B HH B Ahdl § AR
g & fafos & g @1 9qr Gl g1 g9fery
3Nfe® SR i fAgT @ dgar Hifas I
Rerferal &1 <=ifar 8| TwaRed iR wh & &g o
RN & Cld B gerT AR HE 3 SATEHr
3R fh=l &I B H Wl derdT | JMEU-TH
IR & 91 fRfed fee v = & usi &
S SRR Cfdh, ATShIbdgHe 3frd gl &
T, TIYAE, ST, 3MfE BT 98l ol B |

faft=1 Tofehd aIvor yder SuaRT & dgd e
# 90 @ Rafa & Sig & iR urr T b
AR GTE BT del AT ABE D AR STT—FdRDp]
G HAred # oF W A W) W) A § T @
Rerfa & gfg g8 | <M1 Tewrs o WEr @ Refd &1
R & gar =rel b i @ wexiE ¥ it T
STHT B 2 | 3ol Sla—9dval & JanT & gy #
T4 @1 Rerfd § guR =81 g3 (qrforeT 66) |

of the treatment. Increase in TOC stock content
under the plant canopy may be due to addition
of higher volume of leaf litter of the plant which
may increase the organic carbon and reduce the
bulk density of the soil and increase the porosity
in the soil horizon. Hence more TOC stock reflects
the better physico chemical conditions of the
soil. Addition of FYM and leaf litter enhanced the
TOC stock of the and increase the productivity of
the soil and production of the kinnow fruit crop.
Higher TOC stock under kinnow trees fertilized
with INM treatment change the microclimate viz.,
soil moisture, temperature, humidity, etc have
favoured more C hoarding and consequently
greater SOC.

The soil moisture status of the soil under
different INM treatment was monitored and
results revealed that application of FYM alone or
in combination with inorganic and biofertilizers
increased the soil moisture statusatboth thestrata.
Monitoring of soil status at two depths revealed
the more moisture has been accumulated at lower
depths (Table 66). Application of biofertilizers
alone did not improve the soil moisture status of
the soil.
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Table 66. Effect of different INM treatments on soil moisture of the soil

mipkj Treatment

&= Su=IRa Control

Udra @1 fefRd AT3T RDF

U4 &1 efRa /31 +711. @1 RDF + FYM

U @ FiRd AT + TSiIeIdae’ RDF +Azotobactor
Ude @ FeiRd AT + dIoHeT RDF + PSB

g @ FefRd AT + 90TH RDF + VAM

T4 & R A= + TSiclddex + .1 RDF+FYM + AZB
T4I% &I iR A= + MR WIe+YIesT« RDF + FYM + PSB
TS &I iR dm=r + MeR Wie+ 91TTH RDF + FYM + VAM

T & FeiRT A=+ MR @re+ fodd! +Usiiedaey
RDF +FYM + PSB + AZB

e @ NuiRa 7= 4+ MeREe 4+ fiodd) +usiieddex +deed

RDF + FYM + PSB + AZB + VAM

foriof, Harea, A @ s9elt | 99 gaeE

RIS, HIarhd, S 31R SHell # gl gRiero]
qd-Id B AFDIGT & & ol 9 gl &l
AT ToraT AT | STHA § AR & ol 3 uRT
B e # gREl @ 7 SIS B URA B G
UgaTS § AE § Usel UEArs db oAl S &
2| RIS Tmaxer & fog 4 5 3R 6 ufer™l &t
HAIST SATER A 10 TREAT BT <=1 I F7d gU
% 3ifcH AIE 9 T8 & A db o1 Sfad g
2| oIS & A TEaTs § R & Ul UEdTS
H cefEl & "9 9rT 9 Ushya uRkrn daea
& T & g anee A o ¥ | S A1 e
P ARM W Bl AR P AER W R e
T WS o H 19 50 Ui Gl Bl B
SNl H AR & oIy MMl BT & | Al H
ORI AT FAEToT 3T 2016 H ORN & U8
foTel @ argell, SAfmR, ATIYRT, qaRid, AR,
SgarER SRR 3R dSTeqR Tidl # eI qrEre forel
% 931 (IaTe qU—<Id) Td BT ITAYR el &
YR, g H fbar TRAT o | 3R 2017 H Vb 31
HIET ORI & ATAYR AR IR & ReTe
& H SRIRIATETH AR AIGAS! AGS WU B
% forg fobar wwar o | fafd=T wridl # sfid drefRrae
UHTIAT 5410 GIAIGH URIS | ofdhR 10397 dIUIgH
JP axeEar ¥ f= off | fafr=1 Wil @1 sfid

flpkb di 24 %.Vk ckn felh ueh dk ifr’kr

Soil moisture (%) after 24 hrs of irrigation

0-0.30 efVjm 0.30-0.60 e€iVjm
3.50 4.00
3.50 4.50
6.00 6.50
4.40 4.50
4.50 4.50
4.80 5.00
5.50 6.50
6.00 6.50
6.00 6.60
6.50 6.50
6.50 6.50

Nutrient management in chironji, custard apple,
jamun and tamarind

Leaf sampling of chironji, custard apple,
jamun and tamarind was done to standardise
leaf sampling technique in chironj, custard apple,
jamun and tamarind. Middle pair of leaves in 3
paired leaf twig in last fortnight of February to
1St fortnight of March is ideal for sampling in
Jamun. In Chironji a combination of 5 and 6 leaves
counted from base in 10 leaves twig obtained
in last week of june to middle of july is ideal for
sampling. Leaves collected from middle portion
of the twig which obtained in last fortnight of July
to 1st fortnight of August is considered as ideal
for sampling in custard apple. In tamarind the
compound leaf including rachis immediately at
the base of flowering branch obtained during last
fortnight of June to 1% fortnight July consisting
of 50% opened flowers is ideal for sampling. A
leaf sampling survey in custard apple was carried
out in August 2016 in Poyali, Hathnimatha,
Nathpura, Bakrol, Saraswa, Labdodhar Zingerri
and Vejalpur villages in Panchamahals district of
Guijarat, Bhabhor, village in Chotaudaipur district
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BRPIRA THRIAT JoieTgR H 1069 UMHIUH & ofdhx
I8 H 1538 GAwH T off | fafy=1 wTiai &1 of
Bfeergd THRIAT H odeRR H 11946 WUITH ¥
SIPR 18560 UIUIGH IoTalqR b A1 o7 | fafe=
Al &1 Id TR UTIdT IRGdT § 10844
GrdgH A ofdR doTegR H 15517 UIGIGH T e
o | IHA # U& AR U1 AT AIeor A1d AL
#H 3fe 3R 3fe & U & Jial # 2018 H
fpar ar o | dive ded fageryer sl wfd wR
2| RRISH, SrgE, damhe iR gAel # 2018 @t
ISR H TUT IUARI & AR IaRh Tl
fopar |

JHYD Bl B H Hod FaH
diarea iR e 4 gSiE qd SUERI Bl
HUSRUI &l W U9

AAThe 3R T we & Ulell IR gl & iz
SUAR & AT BT FARSS Bl T T—3Te T
|igdl 05 1.0, 15, 20% & IR gl H
foe®a far 1| aRemd | udr =er & 1.5%
BT FARTSS BT fOSHIT ST Bl & Bl
BT IOTEAT 3R HH W HH WG B Tl HSROT
&HAT BT 9T | 31T SYARI B JIT H BIhl
IEAR UIIT AT |

Haee @ HUSRUI &WAl W BRI
SUAR AR Y Ioit A &1 g4ma

Al H ®d HSRUI &l WR I Holl
¥ 3R Hers WA IUAR & JHTT BT AThe
P B U I8 SU=R fbar | SueRl #
1.0, 2.3 Sl oaE (SresdR), 3B
FARTSS 1.0%, 4. D CRTH FARTSS 1.5%, 5. cRIIH
FARSS 1.0% +YT Holl s, 6.DHIIH
FARES 15% +IA SHoll e, 7941 BT
qdT 2.0% SHRM, 8¥RAl BT T 2.0% FARM
+TRI FHoll e, 95793 200 YMMUA +2R1 FHoll
¥fiaTs, 1057193 250 UIUIUH 4+ Jholl IS,
1151¢3 300 UMdGH +3 ol ¥ayE, WHa
o | YT & URUMH | Ul ell fb ITAR Y3
200 UMdIUH +3 Sl Mayys b Ardbd (4—5
) @ WSRUl &war § dEaR 9rIT AT 3R g d
1S el DI IO DIRRH FARISS 1.5% +3I[
SOl AR el SUEAR H &, STafd U
R 3 3 QT & YUSRY &Har 8 &l B AT |
TG, ot I SHoil Ma[e # W@ W & 5 1
BT HERT &HAT Gof B T o |
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and Baina village (Devagad bariya-TK) in Dahod
district of Gujarat and it was further carried out
in August 2017 in Malpur area of Gujarat and
Chittorgarh area of Rajasthan to establish DRIS
and CND norms.
was carried out in jamun in March month in Ode

Another leaf sampling survey

and surrounding villages of Ode in 2018. Nutrient
analysis is in Progress.

Fertilizer trials were also executed according
to treatments shown in IRC in custard apple,
charoli, jamun and tamarind in 2018.

Value addition in semi-arid fruit crops

Effect of pre harvest treatments on storage life of
custard apple and guava

The plant of custard apple and guava were
sprayed with different concentration of calcium
chloride 0.5 %, 1.0 %, 1.5%, 2.0 % alongwith water
control with four replication. The result revealed
that 1.5% calcium chloride was found significantly
better than other treatment in term of fruit quality
and storage life of both the fruits with least
spoilage loss.

Effect of zero energy cool chamber and post harvest
treatments on storage life of custard apple

This treatment was conducted to find out
the effect of zero energy cool chamber and post
harvest treatments on storage life of custard
apple.The treatment was 1. Control, 2. Zero Energy
Cool Chamber (ZECC), 3. Calcium chloride 1. 0 %,
4. Calcium chloride 1. 5%, 5. Calcium chloride 1.0
% + ZECC, 6. Calcium chloride 1.5%+ ZECC, 7.
Mustard oil 2.0% emulsion, 8. Mustard oil 2.0%
emulsion + ZECC, 9. GA3 200 ppm + ZECC 10.
GA3 250 ppm+ ZECC, 11. GA3 300 ppm + ZECC.
The result of study revealed that treatment GA3
200 ppm+ ZECC was found superior in storage
life of custard apple (4-5days) and quality of fruit
followed by Calcium chloride 1.5% + ZECC while
untreated control had 3 days shelf life. However,
Zero Energy Cool Chamber alone recorded 5 days
shelf life.
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Exploitation of arid fruits and vegetables for
value addition and commercialization

Screening of ber cultivars for dehydration purpose

Ber fruits are mostly consumed fresh, but due
to increased production of ber during the season,
there is glut in the market and the farmers get
low price for their produce. Moreover, the post-
harvest losses in our country are about 20 to
30% because of poor post-harvest management
practices and lack of proper storage and cool chain
transportation facility. Theincreased production of
ber fruit needs to be supplemented by the proper
utilization that would be achieved through drying
and processing. A very small quantity of the ber
fruit is, however, preserved by drying in the open
sunbythelocal people,butmethodadoptedisvery
crude, unhygienic and results in contamination,
discoloration and deterioration in taste of the
dried fruits. To overcome these problems and
for better utilization of ber fruits, they need to
be dehydrated under controlled conditions. For
proceeding with the dehydration, first we need
to understand the dehydration characteristics
of different cultivars available for cultivation.
Hence, we at ICAR-CIAH, Bikaner has screened 18
cultivars of ber for their drying characteristics viz.
drying/dehydration ratio, rehydration ratio, bulk
density etc. (Table 67). Among various cultivars
studies, the final recovery of dehydrated product
was high in the ber cv. Betawadi followed by Thar
Malti (Fig. 46). The dehydration ratio was found to
be lowest and rehydration ratio was maximum in
the same cultivar.

Sensory evaluation of the dehydrated ber
slices was carried out using hedonic scale by
ten panelist of different age groups and gender.
Among all the cultivars tasted, Gola cultivar
found to have good color, appearanceand overall
acceptability while the cultivar Rashmi was
found to have good texture/mouth feel and taste
compared to other cultivars. The ber flavor was
predominant in the cultivar Thar Malti.
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rkfydk 67- foftklu cj fdLek dh futyhdj.k fo’k'krk,:

Table 67. Dehydration characterisitcs of different ber cultivars

fdLei Cultivar rktk xnk@dryh D[k xnk@dryh futyhdj.k Tutyhdj.k  Fkd %uRo
dh fuikflr dh 1uikflr vuikr vuiikr Ifdxk@ynht
Fresh pulp/slice Dehydrated pulp/ Dehydration = Rehydration Bulk density
recovery (%) slice recovery (%) ratio ratio (kg/L)
Ml Gola 73.70 26.59 3.76 175.19 0.33
IIRET Ud<l Banarasi Pewandi 83.60 27.75 3.60 211.88 0.37
HABeT Fold9H Safeda Selection 80.34 25.14 3.98 218.18 0.36
BIART Chhuhara 85.84 32.38 3.09 176.11 0.38
¢RTPI1 Dharaki No. 1 82.42 27.42 3.65 201.86 0.36
IR HIeTd! Thar Malti 81.60 33.58 2.98 182.12 0.38
IR YHRIST Thar Bhubhraj 86.23 31.54 3.17 175.73 0.34
FAR—5 Sanur-5 7875 31.24 3.20 17338 036
339 Rashmi 88.11 29.51 3.39 191.54 0.36
I3dA Chauchal 81.68 26.93 3.71 191.67 0.32
somEl laichi 84.80 25.94 3.85 199.00 0.40
BIehel Kathaphal 78.31 28.60 3.50 206.02 0.31
BTl 3TeTadl Foliso Alwari 83.89 28.37 3.52 228.67 0.37
W Suveda 83.36 27.11 3.69 233.33 0.35
é]ﬁ?ﬂé_’[ Betawadi 71.72 34.86 2.87 261.39 0.36
IR Umran 82.00 24.63 4.06 203.40 0.33
A9 Seb 86.00 25.81 3.87 167.23 0.32
werell Kaithli 88.60 22.57 443 188.32 0.32

Foliso Alwan Suveda Betawadi Umiran S0 Kaithli

frm 46. fAf=1 foredl &1 A R Bl

Fig. 46. Dehydrated ber slices of different cultivars
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gafrs o | fabfa fby v Rd § 4—5 wral @
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<@ W IUMRHIBI BT 3BT ST § 3R A<
YSRUT ATl & A1 TE TSl TR b G—@Tg
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Development of packaging technology for fresh
dates

Dates are highly nutritious fruits with an
optimum storage life of 4-5 days at ambient
conditions. A significant percentage of the
harvestedfruitsarelostduetoimproperharvesting
and postharvest handling practices. Realizing the
need for proper protocol since harvest till reach
the end consumers, we at ICAR-CIAH, Bikaner
has developed a protocol and packing material
for safe and effective disbursal of fresh dates.
Freshly harvested dates were sorted, graded and
precooled well before packaging. Commercially
some growers pack the fresh dates in the readily
available punnet square boxes which provide
good consumer appeal but lack stacking ability.
Hence, in-order to improve the stackability, a new
box was developed using high density plastic
(HDP) material with good ventilation facility on
the top as well as bottom of the box (Fig. 47).
The designed box has stacking strength of 4-5
layers. Being transparent, the box provides good
consumer appeal and with good stacking strength
it makes easy handling cum transportation of the
fresh dates. Appropriate label on the top cover
of the package indicating the origin of produce,
weight etc. promotes effective marketing and
branding of the date fruits.

o 47. A%y IR U= Bg feamee A WoR Ba
Fig. 47. Fresh dates packed for display and sale
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GfIdes Jafy & SR, S+Id fh¥! Bl I
P UG BT b fbar 71 3R S & gRomH
e # g few v g

Py Al WRA & TH Yh &F H
QTS S arell 91 Afesdl &1 999 981 998
g U afsorat # wed e WeR @1 o
qrell Afeorlt & HTeNl iR Hehds! | 39 WM
T A PN AR Hehds! AT “TTAD—119
3R YUaUH—82" M QT YS! el Bl s
fPar 21 39 S=d el & AN & U9
BT MBI PR © fol¢ Y ATIH 3T Bl
AT g918 TS oY | s q Sd fhE @i
AU & U9 B R H AGYd DRI/ ST
I |

dkpjh (gl ®iciieaw <. &rT): a¥
2007 ¥ 2017 & AR I UM W YTAD—119
P & IR I d8d 98 MAT| WRd B TH
Y &F H d8R [HE (TqEadH—119) & q=d 2007
H gl &F 2057 TICIAR AR IUTEH 18.30 BGIR
T o, 98 dY 2017 H 9GPHN HHY: 6093 BICIR
3R 5422 TR T dF d¢ TAT| Dbl BrAd
D I B A ST Adhd ™ T, 2007 H
2819 BRI AT S 2017 H TGP O. 8351 PRIS
B AT S UBR, YE M a¥ 2007 H 2074
e Al 98 ded} 9y 2017 H 6145 B AT
T8l I8 Al Iooieeig © [ Qo & T Y &F
H PRl Bl § U Gl g Red a9 2007 H
64.15 Uferd a8 ay 2017 H g 81.41 Hfaerd
B T |

QvddMh (gzfaw del dvr. #HIfS®I) -

Hehdel B I~Id [ (TEATH—82) Pl AT
D Y9G & Al H, Y8 AN T AR AT
T T R QW B R T YSh &F H 39 hw
(Tuaud—82) @ dgd ay 2007 § 969 BEFCIAX &
3R 1434 BOIR ©F SGA oT| 98 a¥ 2017 H
gghN 3562 BICAR & 3R 52.72 FOIR & ST
B 1| 39 d8R B § 2007 § A A
M T 1176 BRI BUY AT, S 2017 H d@HR
%, 4323 BRI BUY B TAT 3AH Yg AT 2007
H % 850 axIg Al 98 2017 H 3126 HIS @

Technological interventions for arid horticulture
development and its impact assessment.

Technological Impact Assessment.

During the reported period, the impact
assessment of adoption of improved varieties
was carried out and the outcomes of the same are
given below in brief.

Cucurbitaceous vegetables are the largest
group all vegetables grown in the hot arid regions
of India. Among such vegetables, the most
accepted vegetables are kachri (Cucumis callosus
Rott. Cong.) and snapmelon (Cucumis melo var.
momordica). This Institute has developed two
unique varieties of kachri and snapmelon viz.,
AHK- 119 and AHS-82, respectively. An extensive
study was planned to assess the impact of
adoption of these improved varieties. The study
generated the wonderful information/data about
the impact of adoption of improved varieties.

Kachri (Cucumis callosus Rott. Cong.):
The area and production of AHK-119 increased
tremendously at large scale during 2007 to 2017.
The area under the improved variety (AHK-119)
was 2057 ha and production was 18.30 thousand
tonsin 2007 which increased to 6093 ha and 54.22
thousand tones in the year of 2017, respectively in
hot arid region of India. The estimated gross return
was Rs. 28.19 crores in 2007 which increased to
Rs. 83.51 crores in 2017 with the net return of Rs.
20.74 crores in 2007 to Rs.61.45 crores in 2017. It is
also worth to mention here that the contribution
of the adopted improved variety kachri (AHK-119)
in total net return achieved from kachri crops in
hot arid region was 64.15 % in the year of 2007
which increased 81.41% during the year 2017.

Snapmelon (Cucumis melo var. momordica):
In case of the impact of adoption of improved
variety (AHS-82) of snapmelon, it was estimated
and found that the area under this variety (AHS-82)
was 969 ha and production was 14.34 thousand
tons in 2007 which increased to 3562 ha and 52.72
thousand tons, respectively in the year of 2017.The
estimated gross return from this improved variety
alone was Rs. 11.76 crores in 2007 which increased
to Rs. 43.23 crores in 2017 with the net return of Rs.
8.50 crores in 2007 to Rs. 31.26 crores in 2017 in
entire hotarid region of the country. It was observed
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that the net return from the improved variety of
snapmelon in entire hot arid region of the country
was 63.14 % and 283.08 % higher in comparison of
local variety (local check) of snapmelon during the
year of 2007 and 2017, respectively.

Under this, demonstrations on different
vegetable crops, including snap melon (AHS-82),
cluster bean (Thar Bhadavi) bottle guard (Thar
Samridhi) and sem fali crops grown at farmers field
on last week of July 2018. The growth and yield
parameters were recorded. Yield of Snap melon
(231 g/ha.), cluster bean (13.7 g/ha), bottle gourd
(265 2/ha.) were recorded which perform better
yield as compared to local cultivar. Interaction
with farmers wad done during different visits.
Farmers were keen interest in growing arid
vegetable crops. Farmers use the cluster bean
and bottle guard seed as seed production. The
brinjal plants were distributed to three farmers.
The brinjal plants were transplanted in 12.09.2018
at farmer’s field (Ram kumar Godara).

The adoption and production of these
varieties is continuing increasing very fast year to
year in hot arid regions of the country. There is very
high demand of seeds of these varieties among the
farmers. Since, these varieties give high return per
hectare/per unit area, hence, the majority of the
farmers of the arid and semiarid regions are very
eager to adopt and grow these varieties during
rainy as well as summer season of the year.

A study on rural wisdom and resources of arid
horticultural importance

Under this project, the targeted data /
information related to rural wisdom based
tradtional technologies (RWBTT) / processes /
methods of preparing the Panchphalachar (Pickle
of five arid fruits including sangari lasoda, kachari,
ker, and khimpoli/pods of cluster bean) which is
purely a organic form of food stuff and has high
nutritional and medicinal value was collected and
refinement in the technique/process/method
of preparing the same was made. The other
traditional technologies of value addition of arid
fruitand vegetables collected and therefined were
preparing techniques of pickle of dry lasora, ber,
mature sangari, sweets and palatable fine powder
of bael, bhujiya (nhamkeen) and papad of ripened
khoka of sangari of khejri, etc. Some traditional
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B Y | AT, 9, g, SUfRd 3iR oilad
P H fhaHl gR1 s Py S ard B
URURS YATERV & Jdel oid dIcRd 9l o |
3R TRV DI HB A5 JTHRUINY / BRIVOITAT
IO g | IRASHT & d8d e / Ravfs fdhy 1w
AT ST/ SHHRI B RIS o1 sifqw Rare
T fou ars, fSors, dafora, wwrfed, fageryor
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qlel AR&T0

RGRAM & T P &7 H a=vafd 3R
Joifdss aull & gR1 Yeb IRTEHl BRIcl d
faf¥=1 A &1 yEEE

Wl 4 wgeikad fdee (Swer) I @
7o fasma snuRa sreaa=

UM & Glg—aTe ygue H T & AiH B
SR 21 HRAX, 2018 BT 07 WY HI YoMfadr /
SIS (YR HY, 3fRUA—50, TAUH 8, reil
], QUATATH / SI3TR—46, TATHTH / IAR—48 3R
TUATATH / §13TR—52) ®I a7 AT o7 | S
3R STerary uRRefl & SER R 37 —3Tel T
STAFE S H IHAT I BT <@ 1T 7 | T4 & A
% IR TRYST S5 H IHAT T 2018 B 12
4 99 Iare § fewrd faar| J9w e enids
AT IHoT I B AR 0T FABID (.33,
—AIE1eTE) R Ar<lfed feufOr off 18 | Exee &
IHST I DI FAdH UfTerd I Fadid df 2ol
(¥S1) (2.67—5.00 Ufcrera) eid Mfddmdd qra+=
(33.4%9), =qATH YA (16.4°H), 3THTH 3rear
(58.6 Tfcrerd) 3R <A 3MadT (23.6 Tfrera), ga=
9T (6.3 fbHI/ wen), AT (6.4), dgHTHTEH
(87 ®c/feA) ok ant (0o f) 2018 & 12
d 99p gwE ¥ gol Pl s | i 3ifSead
gfererd IAT Fadid DI S0 (12.40—31.78 Fd)
AT STffrhdd AMAM (37.6°%), =LA ATIHIA
(21.5°%Y), Irferpad ATUE MMl (44.3 Uferd) 3R
=AqH e sredr (18.7 ufderd), arg 9 (6.5
e / Eier), arsfieRor (10.3), fivdaUdTE (9.0 e
gfq fae) ik auf (0o ) @ < 2018 oy
® 16 d AP TQE H WIS H Tol bl T
(arfetT 68) |

eco-friendly bio-pesticides used by farmers
were also identified, collected and documented
for validation and refinement. Thus, some new
concepts/ methodologies of value addition
and processing of arid fruits and vegetables
were generated. The overall data/ information
so collected/ recorded under the project were
coded, decoded, compiled, processed, analyzed
for the final report of the project.

Plant Protection

Management of different diseases of arid horticultural
crops through botanicals and inorganic salts under
hot arid conditions of Rajasthan.

Effect of weather factors on development of Fusarium
wilt in muskmelon

Seven muskmelon genotypes (Durgapura
Madhu, RM-50, MM-8, Kashi Madhu, AHMM/
BR-46, AHMM/BR-48 and AHMM/BR-52) were
taken and sown in the field on 21th February,
2018 during summer season at Pathology Block
of this Institute. Fusarium wilt was appeared
in muskmelon genotypes/varieties to varying
extent depending on weather conditions. Studies
on effect of weather factors on development
of Fusarium wilt were carried out. Fusarium wilt
caused by Fusarium acquiminatum was first
observed in the field on 12" standard week
of 2018 in muskmelon genotypes. Weekly
observations were taken on incidence of wilt
disease and weather data such as temperature
(max. & min.), RH (max. & min.), total rainfall, wind
velocity, evaporation and bright sun shine hours
(BSSH). Thereafter, per cent disease index (PDI)
was also calculated. Range of minimum PDI (2.67-
5.0%) of Fusarium wilt was recorded at average
maximum temperature (33.4°C), minimum
temperature (16.4°C), av. maximum RH (58.6%)
and minimum RH (23.6%), wind velocity (6.3
km/h), evaporation (6.6), BSSH (8.7 hours/day) and
rainfall (0.0 mm) on 12t standard week. Maximum
per cent disease index (12.40-31.78%) was found
at average maximum temperature (37.6°C),
minimum temperature (21.5°C), maximum RH
(44.3%) and minimum RH (18.7%), with wind
velocity (6.5 km/h), evaporation (10.3), BSSH (9.0
hours sun shine per day) and rainfall (0.0 mm) on
16™ standard week of 2018 in above muskmelon
genotypes in table 68 .
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rkfydk 68- [kjctk et mdBk jkx di fodkl 1j tyok; dkjdk dk chkko
Table 68. Epidemiological studies of Fusarium wilt in muskmelon genotypes
ekud vfkdre VU;ure vflkdre U;u-Lk- dy o'k ok;l ox ok'ihdj.k fnueku cfr- jkx lip-
lirkg  rkieku  rkielu Devknirk vknrk Totalrain-  Wind Evap- BSSH dh Ji
std. Max. Min.  Max.RH Min.RH fall velocity  oration Range of PDI
week temp.  temp. (°C) (%) (%) (mm) (km/h) (%)
(°Q)
12 334 16.4 58.6 23.6 0.0 6.3 6.6 8.7 2.67-5.0
13 40.7 19.5 35.9 12.0 0.0 5.6 9.7 9.8 5.38-9.14
14 39.9 214 46.3 19.9 3.2 5.4 7.6 7.5 7.69-15.42
15 38.9 222 47.4 21.7 0.0 6.0 8.9 8.5 10.35-26.31
16 376 215 443 18.7 0.0 6.5 10.3 9.0 12.40-31.78

WG A H ToiRad fdee (SFHe1) I
A9 99h] B qeY AgdeY

RS H TR fiee & s ok fafi=
qad g aFel & 9 aedey FeiRa fear
T 3T AFDT H W Af¥HaH d9HE, RAaH
AT, JARTHTH ARG, YATH 3RT, a9, ga
9T qredIERel IR divaudTE § gAaH dieieng
® A1 SRS B YR 7Y 5 & FHRIHAD
AEHAY o, ST, MABTH ATIAI, GATH TTIAT,
SMfHAH IR, =IATH 3TRTH, TaT I, aTsdIhRoT
IR digaTTE 7 ARRIIS dgded iR qul
9 RTA fdee @ oftedd diklens & |
THRIHS AeHad QT (ArferdT 69)

rifydk 69- [kjctk e mdBk jkx vkj ekleh vidMk di e/;

Correlation bhetween Fusarium wilt and weather
factors in muskmelon crop

Correlation between percent disease index
(PDI) of Fusarium wilt in muskmelon and weather
parameters were determined. Among these
parameters, maximum temperature, minimum
temperature, rainfall, evaporation, BSSH had
positive correlation with minimum per cent
disease index (PDI) of wilt in muskmelon variety
‘Durgapura Madhu'. Maximum temperature and
max. humidity had negative significant correlation
in Table 69.

I Iglc/k x.kd

Table 69. Correlation coefficient between wilt incidence and weather factors in muskmelon

Ighc/k x.kkd Correlation coefficient

= Var 1 Var 2 Var 3 Var 4
Var 1 1
Var 2 0.702 1
Var 3 -0.888* -0.522 1
Var 4 -0.682 -0.114 0.906 1
Var 5 0.353 0.286 -0.014 0.107
Var 6 -0.721 -0.215 0.459 0.423
Var7 0.559 0.593 -0.794 -0.633
Var 8 0.042 -0.283 -0.452 -0.656
Var 9 0.379 0.885 -0.351 0.022

Var 5 Var 6 Var7 Var 8 Var 9
1

-0.678 1

-0.376 0.148 1

-0.805 0.279 0.566 1

-0.003 0.249 0.695 -0.129 1
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(0.05 wfcrerd) IR FRIFOT (Fru=nRa) S RS
SYART BT FANT ASId 0T & 6o & forg faan
AT o | B H TS SUAR & AF—H frshra
fhy 7T o) AT HEER Teanet iR ufyea [
FAFIDh (GEINE) TR ATANES ATATdl BT Tof
far a1 IR A B I HH gl @ o
B TS | N SUER T W 98GR UIY Y| AT
ABIB H Aol I 16,67 H oldR 43.28 U
qd 9 AT 11 STERI W, el (0.05
UfIerd) &1 16.67 UG & <AdH T DI
3R T H N ufwrd (61.48) walfdd & wmT
Aol T & fdvg  Aad I SUDR UrIT 147
(@rfetat 70) |

rkfydk 70- rkjb e: ektd jkx dk ic/ku

Management of mosaic disease in ridge gourd

Ridge gourd variety ‘Jaipur Long’ was sown
on 21*™ July, 2018 at Pathology Block. Mosaic
disease of ridge gourd was first appeared in the
third week of August during 2018 in the field.
Eleven treatments such as neem leaf extract
(@ 5%), neem leaf extract (@ 10%), neem seed
kernel extract (NSKE @ 5%), tumba fruit extract
(@ 5%), tumba fruit extract (@ 10%), salicylic acid
(@ 500 ppm), borex (@ 500 ppm), aak leaf extract
(@ 5%), aak leaf extract (@ 10%), imidacloprid
(@ 0.05%) and control (untreated check) were
taken for the management of mosaic disease.
Three sprayings of each treatment were done
in the crop. Weekly observations were recorded
on disease incidence and per cent disease index
(PDI) as well as per cent disease reduction were
calculated. All the treatments were found superior
than control. Mosaic disease was found with
ranging from 16.67-43.28% disease index. Among
11 treatments, imidacloprid (@ 0.05%) was found
the most efficient treatment against mosaic
disease with minimum per cent disease index of
16.67% and per cent disease reduction (61.48)
(Table 70).

Table 70. Management of mosaic disease in ridge gourd

mipkj [kjkd
Treatments Doses
< YT I Neem leaf extract 5%
<9 Uil ¥ Neem leaf extract 10%
TAR®E NSKE 5%
T Bl Wl 5%
Tumba fruit extract

AT B 10%
Tumba fruit extract

wferarsfers s Salicylic acid 500 ppm
IRE Borex 500 ppm
Jh Uil Al Aak leaf extract 5%
3 Uwll Ad Aak leaf extract 10%
sASTaATRS Imidacloprid 0.05%
I Control

Sl CD (P=0.05)

ifr’kr jkx Ipdkd

Per cent disease index

ifr’kr jkx funku
Per cent disease reduction

31.25(33.97)* 27.80
20.42 (26.83) 52.82
24.45 (29.57) 43.51
33.52(35.35) 22.55
22.36 (28.19) 48.34
37.14 (37.53) 14.19
38.62 (38.41) 10.77
36.08 (36.89) 16.63
27.83(31.81) 35.70
16.67 (24.04) 61.48

43.28 (41.11)

3.37

*prsd # uRafia A geie 73 €1 Figure in parenthesis are angular transformed values.
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Prefds=H Entomology

Ih Bl AR Aol & WHad geEl 3R The periodical observation on major insect-
ke Fle—gdM W ARG aATH UEare & Pests and natural enemies of arid fruits and
SiRTer TR fpT T (R 48) | R B B F R vegetables has been carried out at fortnight
weT TR BT ﬁ?jﬁ?ﬂ?ﬁﬁ g dege ol intervals (Fig. 48). The biology of ber fruit fly,

T ot | Carpomyia vesuviana was done in ber crop.

§ A

AT § G Ufthe @ JMER A U
Incidence of aphid in mosambi Coccinellid grubs feeding on aphids
(Hemiptera: Aphididae) in mosambi crop

ﬁﬁa@ﬁmuﬂﬁq

WRYSl H Selplayl SRHAFRT BT GbIq

Incidence of Helocoverpa armigera Incidence butterfly, Belenois aurota
(Lepidoptera: Noctuidae) in muskmelon (Lepidoptera: Pieridae) in ker

.-'.:J‘. s f r
- i s E . L " . et d.._ &
MR # TFEUIeTT g B Gy ufcdl # TGS UIeTae g o1 aa%
Incidence of Tenuipalpus punicae Adult of T. punicae (Acari: Tenuipalpidae) on
(Acari: Tenuipalpidae) on leaves leaves

o 48. IORAM & Y &5 H INTAF Bl b TG DI

Fig. 48. Major pests of horticulture crops in arid region of Rajasthan
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e SN U Udb Gielihi™ BIc & 3iR glef
% qul § degalid BAA ¥ Ig TIR Ple 8, S
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49) | S A Bl B HIC W H g TR SIH
g &I Y9y @A § | RS & Bl § 39 P A
AT AfAD B BT ARG BIhl B, S Jar Bl |
IS BIAR Hall dl IRIGIdT dF il 2 3R 0D
e e AR, dlel, R, WA, TR Hdel,
HehHBS! BT hH ol (AT TAT| T & AFH o
faff=1 ggfdc wadl R TF AT B AEH
e <E T8 | T & AH | gaT8 @ 35 faT 91
H 84 a1 a1 & & T SNfHORT B AT T
P TS | P P YPIT & oRA I § TF. IHGNT
BT JAAHTH YD ARS (68.33 Uferd) H g foha
T 3R <IATH YD Hehade! (47 Ufaerd) # gof
B3N (ATferanTt 71) | v SfGier TRTAT @& AT—wTeT
_AT & A H AT JHad Ugar § ol

B H e g 9k & H 9 § g9 af AT |

Incidence of butterfly, Belenois aurota (Lepidoptera:
Pieridae) in ker (Capparis decidua) plant

The butterfly was observed on ker plant in
the hot arid region of north-western India, (Thar
Desert) and identified as Belenois aurota. During
the present study, the average incidence of
butterfly larvae on plants ranged between 11.67
and 86.67 per cent.The incidence and the numbers
were higher in winter months (November to
January) and the maximum incidence of 86.67 per
cent was recorded in first fort night of December
and the minimum 11.67 per cent in first fortnight
of September. Thus the highest mean number of
this butterfly species per branch was recorded in
first fortnight of December 10.33 per branch and
the lowest was in second fort night of March 1.67
per branch. Due to attack by this pest, the growth
of ker plants was suppressed and new branches
and leaves wilted and dry. On hatching, clusters
of young larvae feed gregariously by initially
scraping the surface of the branches and leaf. Later
instars disburse and move on to other branches
and leaves and feed voraciously, producing large
irregular holes and may leave only the veins. High
infestation causes severe defoliation. This larvae
quickly skeletonised branches and leaves as they
attack in clusters in early stages.

Incidence of fruit borer, Helicoverpa armigera in
cucurbits

H. armigera is a polyphagous pest and serious
pest of cucurbits in recent years and cause to
flowers and fruits of plants. Larger larvae tend to
burrow holes through thick areas of fruits (Fig. 49).
Ridge gourd fruits are most susceptible to injury,
starting from young fruit to maturity of fruits
then followed by sponge gourd> bottle gourd>
watermelon> muskmelon> long melon> snap
melon. The seasonal incidence of H. armigera on
different cucurbit crops were observed during
summer season. The population of H. armigera
was recorded from 35 days to 84 days after sowing
in summer season. The maximum incidence of
H. armigera was recorded in ridge gourd crop
(68.33%) and minimum incidence was recorded in
snapmelon (47 %) during peak incidence of pest
(Table 71). The H. armigera is damage to summer
as well as rainy season but more incidences was
recorded in the rainy season crop.
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rkfydk 71- dnnoxh; QUyk dh fofdklu ctkfr;k e ,p- vkfexjk di ndki

Table 71. Percent incidence of H. armigera in different species of cucurbit crops

voykdu ,p- vikfexjk di 1dki dk ¢fr’kr Per centincidence of H. armigera
Observation \dih [kictk rkjb foduh rjb. erijk  rjddvh  Quddwh
Bottle gourd Muskmelon Ridgegourd Spongegourd Watermelon Logmelon Snapmelon
35 DAS* 6.67** 6.67 11.67 833 833 333 333
42 DAS 13.33 11.67 18.33 15.00 13.33 833 6.67
49 DAS 28.33 26.67 35.00 3333 26.67 21.67 11.67
56 DAS 45.00 50.00 48.33 50.00 41.67 45.00 15.00
63 DAS 61.67 55.00 68.33 66.67 60.00 53.33 36.67
70 DAS 46.67 41.67 48.33 50.00 43.33 40.00 45.00
77 DAS 26.67 21.67 31.67 28.33 23.33 25.00 2333
84 DAS 10.00 8.33 15.00 11.67 8.33 6.67 6.67

* DAS: Days after sowing of cucurbit crops  ** Means of 20 fruits with three replications

o3 49. Bga iy waal @ A= yonfodl # va. iR &1y

Fig. 49. Incidence of H. armigera in different species of cucurbit crops
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Observation on incidence of pests in thai ber

The incidence of pests such as ber butter
fly (Tarucus theophrastus Fabricius) and termite
(Odontotermes sp) were recorded on thai ber (Fig.
50). The damage of leaf feeder viz., ber butterfly
damage was more during June to September.
The newly hatched caterpillar attacks unopened
and partially opened leaves and leaf folding
with silken threads. The larvae consumes green
matter by scrapping, leaving behind the papery
epidermis. In this year, no incidence of fruit fly and
stone weevil were recorded in thai ber.

v oo

o 50. IR & Y &aF H A8 R H el BT yHy

Fig. 50. Incidence of butter fly in Thai ber in arid region of Rajasthan

R Bl AIEl (HTIrATSST dGIAST) B S
GRCE|

HATS [T H | 3T 3@ 1.5 F o 3.0 Al db
IR AT Al 1.95 f&AT &1 g1 @ T | ISt &
SWHRM & gid 918, Wifc 9gd BICT YRl 37 |
RIMA H, FE A H AAGER qBa o AR [
DI G T AT | W Bl Bl el DI AR g&d
87 99 R TP MR fog 91 ¢ | 99ied g1
e B 9 Bl ¥ qIeR el 3R UT gl uTed
PR B foU 1 R IR 0| 1 R kT & 915,
e 9 o MSHT gd =uT =R ¥ IS 3R IR
BT IR—ER I gy AE d g9 T | oqun ety
4.55 GUC| & AL & A1 3.5 ¥ 6.0 Bl T Gof
B AT | IRE H RQUT AT H AATSER Wha 3R a1
H R T H gad AT AT | JqUT 3EfY 85 faAl b
A & 1T 75 9 10.0 Al T g9l 31 T |
TIED TP BT X T DI el Follg H ARFE Dl
T, dedt 3R HURHT Hag W falme R 3T
DI ety Y@ off | aHE S § 98y T
b R B! BT B/ Sa- Ib S A TRD 4
IR T 25 9 35 AT BT q ird 30.30 foAT
BT BIAT B (qrferant 72) |

Biology of ber fruit fly (Carpomyia vesuviana)

The eggs were small, elongated, spindle
shaped and creamy white in color. The egg period
varied from 1.5 to 3.0 days with a mean of 1.95
days. Immediately after hatching of eggs, the
maggot was found very small. At the beginning,
the maggot was creamy white in color and started
feed on pulp. The maggots move towards the
skin of the fruit and made a circular hole on skin.
After fell on to the ground, maggot attached a
inactive prepupal stage and entered slovely into
soil by means of wriggling movement of the
body. The prepupal stage varied from 3.5 to 6.0
hours with a mean of 4.55 hours. Initially pupa
was creamy white in color later turned brown. The
pupal period varied from 7.5 to 10.0 days with a
mean of 8.5 days. The adult was a small brownish
yellow fly has specific brown longitudinal lines on
dorsal, ventral and pleural surface of the thorax.
In the present investigation it was found that
total life cycle of the ber fruit fly from egg to adult
emergence ranged from 25 to 35 days with an
average of 30.30 days (Table 72).
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rkfydk 72- cj QyeD[k d fofiklu thou pj.kk dh €o Kijpuk
Table 72. Biology of different life stages of the ber fruit fly (Carpomyia vesuviana)
thou pj.k Life stages vof/k fnuk ei Duration in days
Usiure vi/kdre Ek/; eku , IMh ,1b,e
Minimum Maximum Mean SD SEm
aier 3 Egg period 01.50 03.00 01.95 00.50 00.16
wite arafr Maggot period 07.50 10.00 08.90 00.74 00.23
'T,T—Q]Q’Eﬂ' 3]?,"@' Pre_pupa| period (hours) 03.50 06.00 04.55 00.80 00.25
qﬁ—&ﬁﬁ'ﬁmﬂ 31Gfd Pre oviposition period 03.00 05.00 04.00 00.58 00.18
Sﬁﬁm (ﬂ—c"fa' Ov|pos|t|0n period 06.00 08.50 07.25 00.83 00.26
U WG 3@l Adult longevity 13.00 15.50 13.95 00.90 00.28
Stiaash (s ¥ 9I%H dd) Total Life cycle 25.00 35.00 30.30 03.71 01.18

(From egg to adult emergence)

IR fl &1 g9 & fawg e

g9 dgdleyw gHle & Raars uRMe b
% fog 73 @R f&d ot 7€ off 3R yoU @
gfererd iR H AgYUl 3R UTY Y (dTferat 73) |
I H MR fh Wi daRA, IR e
3R eiet J1at U & g1 &1 Uiy Ieelkg+I wU
H 987 BH oA | Ieoldi wU F g BT YD
—318712 ¥ 31f® & fhar Tar o1 | e 3R
ToldFIgSd AT HARE 34.10 ¥ 49.88 AT/
1. 3R 2.47 ¥ 4.48 UL /1. (Y T & AR
W) T TS TS Sl WS el § a3 uferiE
fre o offd o | Tadl doidRE H WAl @
AT (49.88 AUT/UT) WaAlfd 3R Bl 3R
H 9 HH (34.10 AT /M) oY S SrfeRddeTeNe
fEl § BH SR URE] H STk I3l & SR
TR off | et (—0.621) 3R TelaHIZS (—0.617) &
AT HHHT BT UL HEAY] THRIHD HSHaE
ofT (aTfetadt 74) |

Screening of pomegranate cultivars against mite

The seventy three pomegranate cultivars
were taken for preliminary screening against mite,
Tenuipalpus punicae and significant differences
were found in percentage infestation (Table
73). The pomegranate cultivars under study
indicated significantly very low incidence in
Speen Sacarin, Bassin Seedless and Gule Shah
Rose Pink. Significantly greater incidence of mite
was registered in Kajaki Anar, Basin Seedling,
Bedana Suri and 1C-318712. The phenols and
flavonoids contents ranged from 34.10 to 49.88
mg/g and 2.47 to 4.48 mg/g (on dry weight basis),
respectively with values significantly higher
in resistant and lower in susceptible cultivars.
Phenols content was highest in HP Collec. (49.88
mg/g) and lowest in Kajaki Anar (34.10 mg/g)
with values significantly higher in resistant and
lower in susceptible cultivars. The percentage of
infestation with phenols (-0.621), and flavonoid
(-0.617) had significant negative correlation
(Table 74).
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Table 73. Per cent infestation of mite, Tenuipalpus punicae on different cultivars of pomegranate during
preliminary screening trials

WIPHIIU-BYEd, e gfRkided 2018-19

idki 1frkr Ji.kh
Infestation (%) Category

dki 1frkr Jukh
Infestation (%) Category

fdLe: Cultivars fdLei Cultivars

SR TrSeld Jalore Seedless 23.33 M PET 7 TerEr 12.50 L
Crenedo de Elecho
SRIQR V€ Jodhpur Red 27.50 M P BIfeR Kabul Kohinoor 14.17 L
HoIdhT TR Kajaki Anar 55.00 VS $1—62812 EC-62812 30.83 M
VYT Ganesh 28.33 M wdT Ruby 17.50 L
SRATAT ATGE Dorsata Malus 47.50 S Hge Mridula 37.50 M
ABRAYR Saharanpur 25.00 M Tove ST 104347 15.00 L
Tujetis EC 4347
Si—137 G-137 30.83 M RIRA Sirin 11.67 L
BT Kabul 42.50 S TuFdSl —UE1 AHPG-H1 25.00 M
IR ATSfefiT Bassin seedling 57.50 VS IRIPT fofp Boseka Link 15.83 L
IR HIBYT Banaras collection 37.50 M IPs olhdl Yercaud Local 44.17 S
IR Wrse™ Bassin seedless 9.17 VL  2eve Tebest 19.17 L
Jieel Alah 30.00 M T[efeM VS Gul e Shah Red 14.17 L
PHIEIRT Kandhari 15.83 L T TSR Speen Danedar 29.17 M
9IS X1 Bedana Suri 63.33 Vs TTEYIST a2 AHPG-H2 33.33 M
SN—d1d 1GK VK-1 11.67 L YedT —5 Patna-5 37.50 M
W9 WHRA Speen Sacarin 7.50 VL FR FIBR Sur Sukker 20.00 M
JMEIMSTARMR 12,/ 1 IIHR 12/1 3417 M w7eeT Malta 16.67 L
HEhS Muskat 40.83 S Rl Y€ Gulsa Red 21.67 M
@IeTdT Dholka 15.00 L TuAdS—Ud 3 AHPG-H 3 32.50 M
JTSIMEVTANR 19 /10 [IHR 19/10 42.50 S el M€ Gul-e-Shah 14.17 L
SR NS Jalore Red 3250 M YR IR Surat Anar 15.83 L
Jhel Uthkal 10.83 L el wE I s 6.67 VL
Gul-e-Shah Rose Pink
BIARIRT Kalisirin 17.50 L HdI Kurvi 38.33 M
YuedSi—dT 1 AHPG-C1 14.17 L I Freord 21.67 M
Bedana Sedana
@NT Khog 37.50 M ST Jyoti 25.83 M
PIgd @Igc Coimb. White 43.33 5 9—13 P-13 29.17 M
e WR Saih Sirin 4250 S 3 Agah 16.67 L
THITR 599 MR 599 15.83 L 012613 EC-12613 20.83 M
TUAUS—¥T 3 AHPG-C3 8.33 VL TTAYIST—Td 4 AHPG-H 4 14.17 L
I¥bs Yercaud 47.50 S 31fRIp e Achik Dana 17.50 L
SRR HUBYT Jodhpur collection 37.50 M gd R Surkh Anar 35.83 M
9T 21 R Bedana Thin Skin 29.17 M 3MSA 1C-318712 55.83 S
TTaqIS—T 4 AHPG-C4 14.17 VL wodt daid@E HP Collec. 5.83 VL
W—23 P-23 44.17 S TMHRIEET Goma Khata 14.17 L
d—21 P-21 14.17 L Tel 3R Phule Arakta 37.50 M
T & 3R AKAnar 22.50 M rar Bhagwa 29.17 M
Yi—26 P-26 25.83 M

VS: Very severe; S: Severe; M: Moderate: L: Low; VL: Very Low
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Table 74 . Biochemical (allelochemical) fruit traits of different cultivars of pomegranate

fdLe: idki ifr’kr
Cultivars Infestation (%)
SR HEe Jalore Seedless 2333
\—rﬁag‘\’ ¥€ Jodhpur Red 27.50
BTl IR Kajaki Anar 55.00
QREMT AT Dorsata Malus 47.50
WHER_YX Saharanpur 25.00
97 fIeel¥ Bassin Seedless 9.17
LIS ﬁ’cb"ﬁ:TSpeen Sacarin 7.50
@Il Dholka 15.00
3Uhel Uthkal 10.83
d AR Saih Sirin 42.50
wuedisi—dI3 AHPG-C3 833
41 —23P-23 4417
eoifed S 4347 Tujetis EC 4347 15.00
YR GdDX Sur Sukker 20.00
W i@ Gul-e-Shah Rose Pink 6.67
3NTIE Agah 16.67
3if¥@ ST Achik Dana 17.50
3T IC-318712 55.83
Tl Held’= HP Collec. 5.83
T WeeTl Goma Khata 14.17
Tel 3R Phule Arakta 37.50
29.17

9ITdT Bhagwa

HE—HeY Correlation

PR faar

yfddes oafy & SRME, A & wdl #
JEaR drenfifeal @ gwdeg @ fou f=falad
fodR ardsy iR Tfafafear smaforg & 8 |

39 ¥ @, Mo iR <& AT & ERH
Mg & fFAHl & Wdl R BRI, Hehds!, AR,
TR, Golsl, UTdd &I TURE THUAS! AT B
T RUE & TE @ & SRM UHUAS b
arerrar, drefirar & 44 Ay ves= &1 SR #

QukfyDI fyokukbm 1
Phenolics mg GAE/g DW Flavonoids mg catechin
Equi./g DW
42.68 2.83
45.73 3.03
34.10 2.51
36.27 2.66
42.33 3.15
36.18 247
45.63 4.05
45.50 3.19
44.80 3.27
38.59 2.70
49.44 3.66
37.92 261
44.25 3.35
41.36 293
48.94 3.72
47.37 3.28
46.31 3.04
4333 2.87
49.88 4.48
38.50 2.84
42.34 3.27
43.74 3.35
-0.621 -0.617

Agricultural Extension

During the reported period, the following
extension programmes and activities were
organized for intervention of the improved
technologies on farmers'fields.

Eleven FLDs of improved varieties of kachri,
snapmelon, ridge gourd, ber, khejri, spinach
(Palak) were conducted on farmers’ fields of
Pemasar, Napasar, Khinchiya, Sarakunjiya village
of Bikaner district during the Kharif, Summer
and Rabi season of the year. Addition to FLDs, 44
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IRadH 3R = Tl WR 3Mher fhar T iR
URUMAl & w0 # W BRI AN ITIT D
3Mhs /ATl &I JFaRerd fhar a7 o |

fpara uferon &1 SmASH

gfded orafy & SR, W uReER / aReR
g e} # feam ufdemr eried smafsa feu
T |

fai® 21.04.18 BT fiHFR Rt & Raferr it
(4 @uaww) § TH g uRRAfAT § degaia
ATl @ S=1d e ddbHlh’ TRER I dT8R
BT fhar UfReIoT SRI%GH & AT fhar 1T |

faqi®d 10.07.2018 &I fremR Nt & Raferm
g & A SR e Aol I3 31 BT MM ATl
P Wd W SfdFd W B dr vy wooaRwR
A 9 BT oA ufdieror srisma st faar
T |

method demonstration of the technologies were
also performed at the institute to the visiting
farmers or while visiting to the farmers’ fields
during the reported period.

During the reported period 05 on/off campus
farmers training programmes were organized.

One farmers school on improved variety of
snapmelon (AHS-82) was organized in Ambasar
village of Bikaner district during the Kharif season
of 2018-19.

Twenty four diagnostic and advisory visits
made to farmers fields/villages and gave practical
technical exposure to farmers/ clients to solve
their problems.

Some of the commodity (like kachri,
snapmelon, ber, khejri, patota, etc) were
developed for encouraging the farmers to the
wide adoption of the crops.

Some of the activities like visit, meetings/
group discussion training, interaction, etc. were
also organized to empower the farm women in
the field of arid horticulture.

The work on socio-economic and other
impact of adoption of improved varieties of Kachri
(AHK-119 and snapmelon (AHS-82), ber and
generation of nurseries arid horticultural crops
was carried out and the data/information of the
study were systematised in presentable form as
outcomes.

Farmers’ trainings organized

During the reported period, the following on/
off campus farmers’ training programmes were
organized.

The off campus farmers’ training programme
entitled as “Improved production technologies
of cucurbit vegetables hot arid conditions” was
conducted in Khichiya village (4 KHM) of Bikaner
district on 21.04.18.

The off campus farmers’ training programme
entitled as “Benefits of the organic farming” was
conducted at Farm of Sh. Amar Chand Mali S/o
Kana Ram Mali of Khinchiya village of Bikaner
District 10.07.2018.
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Organized one day farmers training

programme in collaboration with KVK, Jaisalmer
on 27.07.2018 and distributed plants/seeds of
improved varieties of khejri (Thar Shobha), Lasora
(Thar bold) snapmelon (AHS-82) to farmers of 25
villages of Jaisalmer district.

The off campus farmers’ training programme
entitled “Modern technologies of arid vegetable
production” was conducted in Ambasar village of
Bikaner district on 14.10.2018.

Two days on campus farmers' training
programme entitled as “ Improved production
technologies of arid horticultural crops” was
conducted at the Institute in collaboration ATMA,
Bikaner during 29.08.2018 to 30.08.2018.

There was conducted 21 days farmers training
programme on “Quality Seed Production” in the
Institute during 11.02.2019 to 03.03.2019.

There was conducted 21 days farmers
training programme on “ Organic Products” in the
Institute during 05.03.2019 to 25.03.2019.

There were conducted 16 on/off campus
training programme under SCSP Scheme during
the period of 25.03.19 to 31.03.19.

Front Line Demonstration (FLDs) conducted

During the reported period, the following
FLDs were conducted.

FLD of improved variety of snapmelon (AHS-
82) was conducted in Ambasar village at farm of
Sh. Arvind Singh S/O Sh. Hari Singh Gahlot on
18.07.2018.

FLD of improved varieties of Khejri (Thar
shobha), ber (Gola, Thar Sevika, Banarasi Kadaka)
and snapmelon (AHS-82) were conducted at field
of Sh. Tejaram Kukana, Pemasar village of Bikaner
district on 21.07.2018.

FLD of improved variety of ber (Gola Seb,
Bhubharaj) was conducted at the field of Jagdish
Jani S/o Ganeshya Ram Jani of Napasar village on
23.08.2018

FLD of improved variety of potato (Kufri Jyoti,
K. Sindhuri and K. Lavkar) was conducted at the
field of Sh. Amarchand Mali S/O Sh. Kana Ram
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Mali, Village-Khinchiya (4 KHM) of Bikaner district
on 03.11.18

FLD of improved variety of potato (Kufri
Lavkar and K. Sindhuri) was conducted on the
field of Sh. Gopal Pareek S/O Sh. Govind Pareek,
Village-Khinchiya (42 KHM) of Bikaner district on
06.11.18.

FLD of improved variety ridge gourd (Thar
Karni) and snapmelon (AHS-82) at the field of
Om Mali S/o Kana Ram Mali, Khinchiya village of
Bikaner on 05 03.19.

FLD of improved variety ridge gourd (Thar
Karni) and snapmelon ( AHS-82) in Sarahkunjiya
village of Bikaner at the field of Sh. Banti Singh
S/0 Sh Prem Singh C/o Sh Hs. Srendra Singh on
06 03.19.

Exhibitions organized

The following technological exhibitions were
organized during 2018-19.

Attended and display the institute exhibition
during Foundation day of NRC Camel on
05.07.2018.

Institute Exhibition was displayed during
Kishan Mela (KRISHIFEST) at NRC Camel and
got llI¥ Prize during the programme dated on
02.10.2018.

Institute Exhibition was displayed during
National Conference on “Arid Horticulture
for Enhancing Productivity and Economic
Empowerment” held at ICAR-Central Institute for
Arid Horticulture, Bikaner from 27- 29 October,
2018.

We participated and displayed the
technological exhibition of the institute in
“Beejiya Masala Kisan mela evam Sangosthi”
organized by NRCSS, Ajmer on 08.02.2019 where
the exhibition our Institute was awarded with
Third Best Exhibition Prize.

Participated and organized an exhibition stall
of the institute during the Kisan Mela and Farmers'’
Innovation Day organized by ICAR-CAZRI, Jodhpur
on 13.09.2018

Institute Exhibition was displayed during Ber
Diwas at ICAR-CIAH Bikaner on 27.01.2019
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Attended and participated Distt. level Kishan
Mela at KVK Lunkaransar and displayed our
institute exhibition on 07.03.2019 and won first
prize in exhibition stall.

s ; I:.:-

P Hel # YR &1 A Ud Yo JREBR UTG & §U
CIAH exibitation displayed in Kishan Mela at KVK Lunkaransar

Field Days organized

I¥ 2018—19 & <R fa=fIRad ver feaar
BT AT fbar T |
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B Mo fear T Rrad 35—40 fHami A
9T forT oI 9! BIeR) (YUAD—119), HehdHS!
(TTaTe—82) iR ReT <l (@R Bxof) & S=~Id
el & STMaRT <7 4T |

fadT® 23.04.2018 BT THTAS! WA ( TOIREAH
P AR Tl & Haarel g & R AR ©
Wd W) W U Y& feaq &1 smared fbar
ST 30—35 At =1 W7 forar qen SHaT Bren
(QUED—119) AR HedHde! (TUaUH—82) &I I+Id
Al BT TR & 747 |

fedi® 23.04.2018 B THUS! AT (TSR
% AR o7l & BlgqR & U fhar Sa1 Hedra
P W W) W UH Yl faxq BT 3Marer foar rar
ST 25—30 Al =1 W7 forar qen SHaT BN
(QUaH—119) IR HhdHS (TTATH—82) Bl I
e BT TR & 747 |

faTid 24.04.18 BT BdID, ACERIR, & H
THUAS! H R Uh Y faasd &7 3o fobar
T, R 1015 fRaEl Ud ddie HHaTRal
J AT foram den SEd! BNl (TUEd—119) 3R
HChBS! (YUATH—82) B I~ [l B SIFHRI
EURIRIN

Field Days organized

The following Field Days were organized
during the reported period (2018-19).

Field Day was organized at FLD site (Amar
Chand Mali field, 4 KHM, khichiya village) of
improved variety kachri (AHK-119) and snapmelon
(AHS-82), and ridge gourd (Thar Karni) on 21.04.18
in which 35-40 farmers were participated.

Field Day was organized at FLD site (on field
of Randhir Chaudhary, Kanswali village of Sikar
district, Rajasthan) for improved variety kachri
(AHK-119) and snapmelon (AHS-82) on 23.04.18
in which 30 -35 farmers were participated .

Field Day was organized at FLD site in
Fatehpur ( Farmer-Uma Meghwal, Near Fatehpur
of Sikar district) for improved variety kachri (AHK-
119) and snapmelon on 23.04.18 in which 25 -30
farmers were participated.

Field day was organized at KVK, Sardarsahar,
Churu at FLD sites of improved variety of kachri
(AHK-119) and snapmelon (AHS-82) on 24.04.18
in which some farmers 10 to15 farmers and SMSs
of above KVK participated.
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wr WHIAU-HYAN, af¥e ufddeT 2018-19

forv ™ =™

o rafyy & SR HeI A7 VI & 9T
It fafi= feam ufreron & SRE aRTaET
Th-Tbl I FefSrd 14 Th-ld! AR QT U |

yfided afer & SR fhai, B, fRduRel
BT GIE H AT fEAEl & Wal b1 SRT BRA
® GIY dETAHT dbeldhl 9 Hdied 30 IR
fau |

Lectures delivered

Delivered 14 technical lectures related to arid
horticultural technologies during the different
farmers’ trainings organized at the Institute or
outside the Institute during the reported period.

Delivered 30 lectures related to arid

horticultural technologies to visiting farmers,
students, stakeholders at the institute or while
visiting to the farmers fields during the reported
period.

g

PIATR T H SYIF gRT [HAM fad &1 Ao

CIAH organised Kishan Diwas at village Kolasar, Bikaner

By
!; = AN R

HYAN gRT fd 77 W@Rery &gy &1 I Ud JaT Wl $ls &l faavoT

CIAH organised World Soil Health Day and distributed the Soil Health Cards to the farmers

fHa™ uresTen &1 AT

W% ARTHA— 2018—19 & SR S 3Rfd=<
g g7 s B8R Rig Teamd, fa— R, Rie—
AHR, & Td H ATH & FZANT H Hehdbs! bl
I=d f (Quage—s2) &1 Icared ddsiidl U
U B UTSSITel &l SRS fdhar T3 |

Farmers’ School Organized

AFarmers’ School on productiontechnologies
of improved variety (AHS-82) of snapmelon was
conducted during the Kharif season 2018-19 at
the field of Sh Aravind Singh S/O Sh Hari Singh
Gahlot, Village- Ambasar, district- Bikaner, in
collaboration with ATMA, Bikaner.

(165



fdlku fnol dk vk;k€u b feei® 23.12.2018
P IHFR D PIANR g § foam faaa J=mn
T, foT 100 & 31 foharel, defeel 3R o
gfafferRt 5 W fora |

cj fnol dk vk;ktut feies 27.01.2018 @r
TRIE # "R fead” W™ Ud 99T BRI%H MAITd
o Trar o, T 800 ¥ 21fd fopsa=i, dsmfvapt
3R o9 ufafafert 3 T foram o |
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Kisan Diwas celebrated: A kisan Dwas
was celebrated in Kolasar village of Bikaner on
23.12.2018 in which more than 100 farmers
and scientists, public representatives were
participated.

Ber Diwas organized: A big programme
on “Ber Diwas” was organized in the institute
on 27.01.2018 in which more than 800 farmers,
scientists and public representatives were
participated

o 1. SN Fooll, AT A IORAM WBR H KR o & IR IR
Prof. B. D. Kalla, Hon'ble Minister, Rajasthan Govt. addressed gathering during Ber Diwas

Loknnkrk BEeyu dk vk;ktu ¥ fa=ie 25.
10.18 T AT H Teb ‘U DI’ AT B! s,
Rt 30 | 31ferds U WA & ART 1 WrT for
3R HeRI® #eT faerd, drmam s, Ighary,
T3 facel IR GvH & e & arraHT faer
& =T ugqgell & ax o ==l @1 TS |

HYA H HATGIRT THAT BT ARG
Press conference organised at CIAH, Bikaner

Press conference held : There was held a
“press conference” at the institute on 25.10.18
in which more than 30 press media persons
were participated and various discussions were
made with ADG (Hort. Science), New Delhi and
Director of the Institute about arid horticultural
development.

-
I T el 118

A AR

HYETH H AT & AT d3F Bl AT

Intraction meeting with NHB at CIAH, Bikaner
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fd Hu&oKkfudk vkilh ppk dk vk;ktu
| e # foTid 28.10.18 | 29.10.18 TdH ST,
fTeR ® AT A I feA &1 denfe—feas
Hare &1 3o fhar an, R 32wt
fart = T foram |

—f'% f'k{kk fnol dk vk;ktu ¥ fastiw 03.12.
18 I WA H ‘BN et oy’ &1 e fbar
1, fSEH 100 BE1, A=, SAfPeIRaEl, @
sAfet =1 W7 o |

fo'o enk LokLF; fnol euk;k Xx;ki fa=i®m
05.1218 @I GIBFR R @& Rdfrm (@duags)
g ¥ fawg a1 wWred fagw” drr w3, [
ST 100 R, dEnfel IR wWd sfdel 7
AT foram |

fokku fnol Nekjkgh f3=ie 28.02.2019 @r
I H g9 fegq’ wemRn T, raE 42 B,
Il 3R 3T SrfreTRAY = w7 forr o |

fdbku dY;k.k vitk;ku dk vk;ktu § w=a
WHR & (e & AR, fFam dearr A
(01.06.2018 | 31.07.2018 TH) &I AN f&id
27.07.2018 B IFTR ol & Hdld & TN
I ogeR Rt @ 25 Al & 100 fHA™l B
EESSIMCIN ), ST (IR deS) Behdhe)
(Tuavd—82) & S~id fewt & el /St b
faeRor foar |

fdblku dY;k.k dk;"kyk ¥ a5 2022 T&®
fpaml @1 3 I &R & oy WRA WRAR
B BRIPHH UH WIS AAI & degd feid 02.
04.18 BT GIHR el & faf= el W 3me,
HTR gRT AT fHa FHearor wriemer d
TR & JSh + 9FT form &R Irrer= feam |

,eth,eth ;ktuk d rgr LLFku di xkn
fy, X, xkok e vk;kftr@ lpkfyr dk;del
TRT TG W) 7RG, TASICHST & dgd o< a9
2018—19 ® TR WA & T folv 7Y 05 Al
@ foami /uEsl © 9 s AR drdHA iR
8% /M), faaR—fawsl,  ufderor,  vwuds,
YUl WeeiF, HidTgel FATSDR, Ao g1, S
IR SIRTReT UaT HRAT1, 197 3R ddh-ie! Afed,
qur AT BT fadRon, e |

Farmers-scientists interaction meet
organized: There was organized two days at
ICAR-CIAH, Bikaner from 28.10.18 to 29.10.18
in collaboration of ATMA, Bikaner in which 32
progressive farmers were participated.

Celebration of Agriculture Education Day:
A “Agriculture Education Day” was organized at
the Institute on 03.12.18 in which 100 students,
scientists, official, field workers participated.

Celebrated the World Soil Health Day:
The “World Soil Health Day” was celebrated at
Khinchiya (4KHM) village of Bikaner district on
05.12.18 in which about 100 farmers, scientists
and field workers were participated.

Science Day celebration: The “Science Day”
was celebrated at the institute on 28.02. 2019 in
which 42 students, Scientists and other officials
were participated during the same.

Organization of Kisan Kalyan Abhiyan:
As per directions of GOI, Kisan Kalyan Abhiyan
(from 01.06.2018 to 31.07.2018) was organized
in collaboration with KVK, Jaisalmer district and
distributed plants/seeds of improved varieties
of khejri (Thar Shpbha), lasora (Thar Bold)
snapmelon (AHS-82) to 100 farmers of 25 villages
of Jaisalmer district of Rajasthan on 27.07.2018.

Farmers Welfare Workshop: The scientist of
theInstitute attended and contributed in“Farmers
Welfare Workshop” organized by ATMA, Bikaner at
different locations of Bikaner district on 02.04.18
under“Gram Swaraj Abhiyan” programme of Govt.
of India for doubling the farmers income by 2022.

Programmes and activities organized/
conducted in adopted villages of the institute
under MGMG Scheme: Several extension
programmes and activities were organized
under Mera Gaon Mera Gaurav MGMG) Scheme
in adopted villages of the institute like farmers’
visits, meeting/ Sangosthi, discussions, training,
FLDs, method demonstrations, mobile advisory,
creating linkages, creating knowledge and
awareness, distribution of seeds and planting
materials, technical literature, etc. among the
farmers/clients of the 05 adopted villages of the
institute during the financial 2018-19.
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Aefed sy weayel fawar wfafafert
RATT d ANGH H, IR T (QHED) B
fPaM & Wd REGIR TMER) R BN I
fpar mar g1 uee e @1 gl foraH s
Xeftel el Bl & forad gar dive iR ST e
7.9 3R 0.43 SITHTH ' BIAT € | FHY TS & forg
Hehdel TUAUH—82 3R HENI TEDH—119
9 U U 3R 39 Bl B Ad9 TAT I+
fifhal &Y U §Y 99 @ AaE & TS |

NEall

R gRT & T fafa=

E
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Other important extension activities under taken:

During rainy season, demonstration has been
conducted at farmer’s field (Ramkumar Godara)
of Rasisar village (Deshnok). The soil of the
demonstration site having sandy soil containing
soil pH and EC 7.9 and 0.43 dSm™ respectively.
Seed material given for demonstration of snap
melon var. AHS-82 and Kachri var. AHK-119 and
cultivating these crops with innovative and
improved technological adoption.

7y PesNal
Tfafafery &1 th seTd

Different Agricultural Extension activities performed by the Institute

®f¥ fasi ®=, demgd, MeRT KVK-Panchmahal, Godhra

g&rs gdieror On farm trials
a-1- "i'd Itu  Qlyk dk uke egRoil.k Bkexh
S.N. Title Season Nameofcrops Critical input
1. HIAT T H FHfhd GIeoT gdere GAF Bl T ClS|
Integrated nutrient management in black gram Kharif  Black gram Seed
2. oEiyss Rifm Rfd # Sares &R Sdesd ) Qe 8 PU™ s
JIRIUT ST HU ST 9419 Kharif Bt cotton Seed
Effect of transplanted Bt cotton on production and
productivity under semi-arid irrigated conditions
3. g @ HEreN g fFH & U AR TUHSD O W TAH BTSN AN IRDB
ANETH 3R Sg IaRDT B THTG Kharif ~ Kagzilime Fertilizers
Effect of RDF and bio fertilizers on yield and qualitative
attributes of acid Lime cv. Kagzi lime
4. fis1 & SR G H TEERd B qedied A Frar El|
Evaluation of HYVs of bottle gourd during summer Summer  Bottle Gourd Seed
5. gy R § TR dhs! @l IR NI bW @ geaied W @ ddel s
Evaluation of long melon cv. Thar Sheetal under semi arid Summer Long melon Seed

conditions
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@-1- “k'd Itu  Qlyk dk uke egRoil.k Bkexh
S.N. Title Season Nameofcrops (ritical input
6. oEYW R # ARg & AR o 5w &1 Jedia s dRs dra

Evaluation of ridge gourd cv. Thar Karni under semi arid Summer Ridge Gourd Seed

conditions
7. I # TR AT § Bl IR g IuTed H qeiant = iEe 9g] Ardhere

TN 3BT Buffalo Pashu chocolate

OFT on increment of milk production and reduction of
anestrous problem in buffalo

8. Riqrified AUerice™ & TN 9 949l & d=di # gfg = - &9 AFeIIRIeT + AT~
BT IS 3R JG&R Pl T W IHTH Buffalo ATARTRIBRIES
OFT to enhance the growth rate and reduction mortality in Lactobacillus
buffalo calves by use of symbiotic supplementation + Mannan

oligosaccharide

9. TR § Bell 98d Blic B Yo TR ATHE = Eirend FHHFA duilve TS
OFT on management of pod borer, Helicoverpa armigera in Pigeon pea BRME ¢ Emamectin
pigeon pea benzoate and

pheromone traps

10. 9T HUN WR AT didar Bl TG B I BuTd DB TS BRIA
OFT on management of pink bollworm on Bt cotton Kharif Bt cotton 27 Profenophos and
Pheromone traps

fw ufds u<ei=  Front line demonstrations (FLDs)

vixe ifDr ekle Qly fdLe egRoik {k=Qy fdlku mit ifDo@gh mit vk;¥;;
in’ku dk fooj.k Season Crops Variety Lkexh Area  No.of Yield (qt/ha.) c<krjh  vuikr

Particular of the Critical input (h?'/ farmers At Increasein B:C ratio

FLDs unit) yield (%)
Demo Local

AETTH B AT @G e o T o1 05 10 1750  14.20 2324 3.60

Qﬂ’crlé?ﬁ @7 gaEr Kharif Soybean g3 Seed
Use of HYV with JS-335
INM

JMSUAUH & AT dl AGDHT  SiYUH 3 ot 10 25 - - - -
Qa—cnga' Gl W}' Rabi Maize GAM-3 Seed

Use of HYV with

INM

JMSUAUH & AT W% Hex  UYuilel 2 ClS| 20 50 - - - -
Qﬂm BT g—th']' Kharif Pigeon AGT-2 Seed

Use of HYV with pea
INM
AETITH B T WG RS WUE T 50 133 276 204 35.9 3.40
'Qa—cﬂga BT W Kharlf Castor 7 Seed
Use of HYV with GCH-7
INM
ST dEE B @9Ow fd s gew doiiaR 04 10 17260 12870  34.11 3.85
T Qﬂ’crlg?ﬁ gy Kharif  Chilli Shree Seedling
Wonder
AT
Use of HYV with

improved practices

)
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ekle Qly fdLe egRoik {k=Qy fdlku mit ifDo@gh mit vk;¥;;

in’ku dk fooj.k Season Crops Variety Lkexh Area  No.of Yield (qt/ha.) c<krjh  vuikr

Particular of the
FLDs

I ThTH! B

1T TAdTgdl Bl
TART

Use of HYV with
improved practices

I~ ThH! B

RIPRCEIECI e
TART

Use of HYV with
improved practices

I~ Thd! B

AT Uargdl Bl
TN

Use of HYV with
improved practices

(ha./ farmers

Critical input TIT Increasein B:Cratio

P unit) inf’kr LRkun; ~ e

yield (%)

Demo Local
W T e e 04 10 34250 26520  29.14 419
Rabi  Brinjal 626 B Seedling
NSC 626
B

TF  THER 3rh] CISIET 02 5 577.50 371.0 55.66 5.29
Kharif Tomato e Seedling

Arka

Rakshak
@ de ofuw 4 o 2 5 11.25 930 22.96 3.13
Rabi Fennel GF-1 Seed

SId dhIdl B
NIERCEIFEICa
JIRT

Use of HYV with
improved practices

% M BIR Hod! Ui 2 5 -
Kharif Mango aily  Grafted plants

RIS

Kesar and
Rajapuri

W GNP IS 4T SR G-ﬁ'q‘q;w ISl 08 20 590 385 53.24 3.60

Green fodder
Production

Tquira fasor

Mineral mixture
(chelated)

qre ¥ Tftare
Backyard poultry
production

TAD: DSl B
a1 U H
geer
Management of

sucking pests in Bt
cotton

D DSl B
It BURT H
'ELE]
Management of
gram pod borer of
chickpea

Rabi  Sorghum 5 Seed
GFS-5
- T = = - 20 6.90 5.82 18.55 2.99
Buffalo
- T R 1Ry - 28 1576 1022 54.20 3.94
Poultry  Anand Chicks
e - & R 02 10 2570 1850 38.92 245
Kharif  zorey fRrgerraa
Bt cotton B. bassiana,
Thiamethoxam,
Acephate &
Yellow traps
B - TR 02 10 1650 13.25 24.53 217
Rabi Chickpea a\_rﬁ'QT:'
Emamectin
benzoate WG
@5 g/10 lit.
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1f7k{k.k dk; e dk vk;ktu

Training programme organized

ifk{k.k dk fo'k;

Training title

THfhd B YUl Integrated farming system
I STGH dd+11dh Pulses production technology
M9 &7 Yael= Propagation of mango

3 & Wl Mango cultivation

STy ST Hfdbd Bel Yol
Climate smart integrated farming system

YT H IHRIAT BT IATET DY Ig0

How to increase the productivity of goats in field condition
JHIR BN AR BT SNMEH Green fodder production round the year
AT B YoTTel Integrated farming system

TeildTell Afseral &1 Wl Cultivation of solanaceous vegetable
STeldr |AST FHiY 3R ugquTer

Climate smart agriculture and animal husbandry

IRTAT HAell T TRl Jee
Nursery management of horticultural crops

Sifdw e Organic farming
GETd Wﬂ&ﬁ BT IS FEEH Scientific management of dairy animals
HYAIE] UTeld URIETUT  Training on beekeeping

THf T YISl YISl Integrated farming system

fireTed STe" ddb-idh Oil seed production technology

e g=p RIf # qrrar wHell &1 W § uieierdr

Advances in cultivation of horticultural crops under semi arid region
QUT® URIT HI UINeT Y§ee Nutrition management of dairy bovines
THf BT BEA YoTTedt Integrated farming system

HghT B forg THfRT HIe U§e IPM for maize

e Reafa & faf=1 wratl # |Afhd dryer yees

INM in different crops under semi arid condition

HUSIRT B! B BIsl BT 489 Management of stored grain pests
THfBd BAA YUl Integrated farming system

3MH ST Mango grower

fasm SR Td-lal & gRT ol BT FefIIhRoT
Farmers empowerment through science and technology

DY

frifk@wvof/k

Date /duration

16.05.2018
09-12.07.2018
10-25.07.2018
16-19.07.2018

27.07.2018

03-05.07.2018

07-10.08.2018
07.08.2018
17-20.08.2018

31.08.2018

08-13.10.2018

15-23.10.2012
19-28.11.2018
19-28.11.2018
17.12.2018
20-22.12.2018

26-28.12.2018

02-05.01.2019
04.01.2019
09-11.01.2019

04-06.02.2019

14-16.02.2019
07.02.2019
03-27.03.2019

12.03.2018

yHHkFH

No. of beneficiaries

42
22
23
22

26

33

21
117
20

55

23

20
20
21
75
20

20

20
100
20

28

55
20

117
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vkdk’kok.kn] xk/kgk B jtM;k okrk
Radio Talk broadcasting at All India Radio, Godhra

uke Name fo'k; Title fjdkfiMx dh firfFk
Date of recording

T HAD AT, e BATRR DI ABT 23.10.2018

Dr. Kanak Lata, Head Role of fruit in diet
TS SeTeT 15.02.2019
Azolla production

S @ v @gl, THuHTE (TeE) ghe) Ut BT demie fafer 10.06.2018

Dr. B. S. Khadda, SMS (A.H.) Scientific method of goat rearing
qre # q;rﬁ Idqreq 29.10.2018
Backyard poultry production

Sf T & [, THUHH (JaT fasm) g BT A= A 29.10.2018

Dr. A. K Rai, SMS (Soil Science) Scientific cultivation of wheat

Sl o1 HAR, THEATE (SHTaT) THICY P A~ Tl 29.10.2018

Dr. Raj Kumar, SMS (Hort.) Scientific cultivation of tomato

S T WRAT THTHATH (Wlie AIcaR) PUN § Bl Yaee 18.10.2018

Dr. S. Khajuria, SMS (Plant Protection) Pest management in cotton

MiMh fd Bku] njn’ku I gyk fdlku dik; @e

T.V. Programme on DD Kisan programs Name: Hello Kisan

fo'k; Title fo'k; fo’k'kK frfFk Date
S gdeq Sf FH oAl 18.11.2018
Agriculture tourism Dr. Kanak Lata
HAATIRT qHATD] S BIb dl 14.01.2019
Post harvest Dr. Kanak Lata
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LINKAGES AND COLLABORATIONS

Y fawafdene,

) arie
Tq Urvr fae
EEGEIEEGECE
@R WY
EEIS

(TaDaRYY)

SK
Rajasthan
Agricultural
University

Pasari Social
and
Rural
Development
Research
Foundation,
JhunJhunu

KVK
(SKRAU)
Bikaner

U 9ISy Sig
MPI gee) s, 9§ vadidioiaR
IR foreeh ¢ Reeh
HERAT)
faamT
RISTRITT AXPIR
AR B
NECEARIICH
wqd @l
MPAFI—D 1T Ih Frte,
IRTET WA, fierR EICaE T
RENIE )
EERE
?:“Qél VARG
AR W™ SV Ag EICaRkS
KR CE pfas e, fiamy
e @A% avar)
WRERIEN, IO
ICAR-NRC on
ICAR i Plant ICAR-
(Horticulture Biotechnology NPBGR
Institutes) New Delhi New Delhi
Department of
Horticulture
(Rajasthan)
NGOs
(Gaushala
Santhan,
ICAR-CIAH, Bikaner o
ramodyog
MPUAT,
Udaipur
CAP/IGNP
Urmul S Bikaner
u ctu
NGOs Sansthan.
Bikaner KVK (NGO) ] ’
Sardarshahr, Bikaner
Churu
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Guj arat Federation for
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Bank Security,
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Afgen va e gerfdaso
EMPOWERMENT OF WOMEN
AND PERSON WITH DISABILITIES

BAAIURIG  dbDl
RN ESER

i 26—28 A, 2019 & SIRTF THATTHUT
ST & dgd G # After feam @ forg aF
faeira o ulReror sRisH &1 e fdhar T
ofT | RN T HT IeeF TAWHROT Uenfifeal &
TS YTHIT SRISRTR ARSI BT ARG G o |
T 65 AfRRN F UM HrRisH # Afhy w9
| 9 forn 21 Sgifte goufi & eemar, S
yrIfTe wu | A ulerr faar ) aasie
Y W, I IR—HOIT well & U7 Ul O b
foaa @ Bl {1l IRaT N & 99 & R #
Rgmar a1 | ER ASTelldRol & ddiid & aR #
TSR <d gU S o9 & H UgR AT H U
AR SOl BT ST & fore wrearfed favar T |

ufdiegor | wfeen

Women Empowerment through Post Harvest Training

A three day training programme was
organized for the women farmers at ICAR-CIAH,
Bikaner under the SCSP scheme during 26-28
March, 2019. The main aim of the training was to
empower the rural unemployed women with the
processing technologies. About 65 women have
actively participated in the training programme.
In addition to the theoretical background, they
were also exposed to hands-on-training practicals.
In practicals, they were taught preparation of
non-fermented fruit beverages such as squashes,
nectar, aonla based mouth freshener, water melon
rind candy, Kinnow marmalade etc. They were
also briefed regarding the solar drying techniques
and encouraged them to utilize the abundantly
available solar energy in this region.

afger feamt & v uf¥er wRisd &1 e

Training programme organized for the women farmers at ICAR-CIAH, Bikaner

Rearm &1 Jerfdasor

A A e Afdenr—gwyi & foly drier™
woli /dsiie e, anfe #§ Yu ok arerew @
oo Pxarr T SR & od 9y S Bl
B T 8 R APl 7 Sb A1 ardi b
3R AUBTS, WANT &3] Mfe BT ¥HUT |1 BT |

Empowerment of person with disabilities (divyangian)

The Institute has created structure of ramp
and washrooms in buildings/guest house for
person with disabilities (divyangian) and scientist
also interacted with them and conducted their
visit to museum and experiment fields.
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QRIBR 3R AT

AWARDS AND RECOGNITIONS

R¥PIR

Sl 4t va R

AHATI—D YA, PR Pl Iy TS
RGHYT QREPR - 2016—17 &I fgdld  JREPR
AR BN Td (HAM Bl H3l R WRBR
s e g & §RT f&Hid 18 JalTs 2018 Bl
ger fbar|

AIHIATI—D Y, dIBFR DI B Ued W
s Ui &1 gg |fd, SIR Td Helaeld
HIHaru, 7Tg faeell & gRT fad 04 faT=R 2018
BT YR U5 U g3 |

APAIJI—DYAE, FBFR - Bl TADIIRYY
PR & §RT 07 AT 2019 B UIGRURR H
AT P Al H U & T Yo GREBR
TS 83T |

ATHATI—H YA, dIBFR Bl ], B
Ud TR, SIaT™R & gIRT MAIfrd Sy ot #
Tl T B Y YRIBR U 83T |

St Sl ®. gfea
sy AMEE) BR TRS BifdhedR, bR

ERT BYAN, dIHFR & I9d Safd FIRIE faid

28.09.2018 I IMMSYAVTT Bl 2018 REHR A
AT fhar T |

Sl. TH. &. Sed

AHAJU—D YA, AR H b 27—29
TR, 2018 & AR YW INEFT TR AT
U ST H 9% 3RA TR JRIBR UG
fepam |

si. S . fAsn

SRRYRIGY, g@T, TR, f[deR # A
28—31 Hg 2018 & QR AT IR FAST H
wegyans, ¢ feeell & g7 ¥ivavang hef 2018
YREDR U1 fhar 1T |

Awards

Dr. P. L. Saroj

ICAR-CIAH, Bikaner received Rajarshi Tandan
Rajbhasha Award 2018 (Il Prize) from President
of ICAR Society, Sh. Radha Mohan Singh, Hon'ble
Minister of Agriculture & Farmers Welfare, Govt. of
India on 18t July, 2018.

ICAR-CIAH, Bikaner received Certificate of
Appreciation from Secretary, DARE & DG ICAR for
proactively implementing ICAR Research Data
Management Guidelines and uploading of all its
Publications for the last 5 years in Krishi Portal on
4t December, 2018.

ICAR-CIAH, Bikaner received 1* prize for Best
Stall Display during Farmers Fair at Lunkaransar,
organized by SKRAU, Bikaner on 7t March, 2019

ICAR-CIAH, Bikaner received 3™ prize for Stall
Display in Govt. group during Farmers Fair jointly
organized by NRCC, Bikaner and ATMA of State
Agriculture Department, Bikaner.

Dr. D. K. Samadia

Awarded Fellow of Indian Society for Arid
Horticulture during National Conference on Arid
Horticulture for enhancing productivity and
economic empowerment.

Dr. M. K. Jatav

Received best poster award during National
Conference on Arid Horticulture or Enhancing
Productivity and Economic Empowerment 27-29t
October 2018 at CIAH, Bikaner.

Dr. D. S. Mishra

Received Fellow of CHAlI Award-2018
conferred by Confederation of Horticulture
Association of India, New Delhi during National
Conference on “Intensification and Diversification
in  Agriculture for Livelihood and Rural
Development”at DRPCAU, Pusa, Samastipur, Bihar
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ATHAJU—D YT, dDpFR H b 27—29
3FCER, 2018 H AR Yh INTEMT WR I
T G § die URER Ueed JREBR UG
o |

AT fawdfdered, eEgR H fdie 23—24
WA, 2019 b ARM BN vd FdRY A=
I R AN IARIE ST H IS
IR TR REPR Y& |

. ®Y IS gTS

fais 20 fAawR, 2018 & QR TAARYT
BHS, dIBTR H AT BABR H YS! S
TR HRIHF BT JAd REHR TG 2T |

TR H AT 2=l aaHr uEarer (14—29
faawr, 2018) & ofaia A1 gt <ol
gferfirar # fgda e ura o |

Sl. TH. TH. oIt
IRATI—DYI BN Alsad MHR & w7 H
IR JHI0T—U= YT fhar T |

AHITII—DhYETE, e ¥ f3Aid  27—29
JFCER, 2018 B AR Ysh IITAT R AN
I FET # a8 3fRd TR [REBR Y&
fopa |
Sf. e Ao

QT 12—13 HTE 2019 BT THBHIRYY, dIHFR
H IR I WIIST H I 3iRA TIR JRBR
g fbar T |

Si. I FAR A

= = uEarer (14—29 RIawR, 2018)
P Ifdid R H ‘dg WER b pEIAAl H
= o Rofy” vy w® smafora o= wror
TR & e e e foar |

TR # ImAoT =l <= uwEarsT (14—29
R, 2018) @& Sidfd IMare 2=l <@l
gfaarRar § vem I ura faar |

Si. PHAY FAR

TR # ST =l <= uEarsT (14—29
RAITRR, 2018) & ST 2=l AT S HfaArRrar
# fgdg e ura e
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during May, 28-31, 2018.

Best Oral Award for the paper ‘Evaluation of
pink pulped guava (Psidium guajava L.) genotypes
under semi-arid conditions of Gujarat, in Int.
Conference on “Advances in Agriculture & Allied
Science Research held at Rama Univ., Kanpur, U.P.
during February 23-24, 2019.

Sh. Roop Chand Balai

Institute exhibition was displayed during

Kishan Mela (KRISHIFEST) at NRC Camel
and got Il Prize during the function on
02.10.2018.

Won Il prize under Hindi Tankan pratiyogitaa
competition during Hindi Chetna Pakhwara on 29
September, 2018.

Dr. S. M. Haldhar

As Nodal Officer, KRISHI, ICAR-CIAH received
‘Certificate of Appreciation’from Indian Council of
Agriculture Research, New Delhi.

Received ‘Best Oral Award’ in National
Conference on Arid Horticulture for Enhancing
Productivity & Economic Empowerment at ICAR-
CIAH, Bikaner from 27-29 October, 2018.

Dr. Ramkesh Meena

Best oral paper award “Performance of
pomegranate variety Bhagwa in farmer’s
field under hot arid region” in National

Seminar on Entrepreneurship & Innovation in
Agriculture for Socio Empowerment “held at
SKRAU, Bikaner.

Dr. Ajay Kumar Verma

Got first prize in speech contest during Hindi
awareness fortnight organized by CIAH, Bikaner
from September 14-29, 2018.

Got first prize in Hindi Typing contest during
Hindi awareness fortnight organized by CIAH,
Bikaner from September 14-29, 2018.

Dr. Kamlesh Kumar

Received ‘Second Prize’ in ‘Hindi Samanya
Gyan Pratiyogita’ in Hindi Chetna Pakhwara
celebrated and organized by ICAR-CIAH, Bikaner
during September 14-30, 2018.
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Sl. fasra e YSSt TE.

TR H ST 2=l aaHr uarsT (14—29
RIamR, 2018) @ ideia &) dex ufcarfimar #
T IF U b |

9 eI BISSIE, I §RT IHTaT
&= o I Asfewe srars ueH fhar T |

THE

f 9 T IR

THHIRYY, DR gRT A 13 A1 2019
BT AT LT T & FHOH FIRIE H
= AT & wY # 9N for |

UHABIARYY, dhFR gRI ol 30 Sie)
2019 Pl AT TATEY  (WTpargy) Triford
U1V HRIHH & IgUIeH FHRIE H & Jffafy

B i TS |

THDHARYY, dIbR gRT fedAid 12—13 A
2019 ® TR IMMAINTT T THAT B ThiTdb!
T D AT DI TS |

I IS /ATl JIJEe b, JOTR
gRT fadie 18 fewR 2018 @1 MR
RTERT T & 6d dhAld! A DI NegerdT

S |

IRA S ea™ R, T8 foeell 4
i 21 SFERI 2019 BT NG U=gd R
ars @ Fore Al § AeR & wU H 9T
forar |

St &1, St e

23—25 TREN, 2019 & <SR dIUATHGA,
RAN W AR by, b &3 el Dbl e
PHIRISTAT H TRE b= RUS 3R o=l T H
oifesd @ wu § wH o

26 S, 2018 Bl HIHATI—DBIGNI, IARIARTY,
HTR H MR ISUTEH THh-dl 3R TS 0
uf3reror sy ¥ Nuaged 99 & 3euel & ®U H
PR T |

TR, =TS faeell =1 HTaGeTgu—ahTor, SR
BT AR T AT & T b wy § AHifehd
fopar |

Dr. Vijay Rakesh Reddy S

Received first prize in hindi poster making
competition organized as a part of Hindi Chetna
Pakhwada during Sept. 2018 at ICAR-CIAH,
Bikaner.

Received the Young Scientist Award in the
field of Horticulture from Venus International
Foundation, Chennai.

Recognitions

Dr. P. L. Saroj

Participated as Chief Guest during valedictory
function of National Seminaron“Entrepreneurship
and innovation in agriculture for socio-economic
empowerment of farmers” at SKRAU, Bikaner
on13™ March, 2019.

Acted as Chief Guest to inaugurate NAEP
(ICAR) programme on “Importance and scope of
fruit and vegetable preservation in India” on 30®"
Jan., 2019 at SKRAU, Bikaner.

Acted as Chairman of Technical Session on
in National Seminar on “ Entrepreneurship and
innovation in agriculture for socio-economic
empowerment of farmers” at SKRAU, Bikaner.

Acted as Chairman on 6% Technical Session
of International Conference at NRCSS, Ajmer
18.12.2018.

Acted as Member of 15" Hooker Award
Judging Committee at IARl, New Delhi on
21.01.2019.

Dr. B. D. Sharma

Acted as Rapporteurs in Action Taken Report
and Plenary Sessions in XXIll Workshop of AICRP
on AZF, held at VNMKYV, Parbhani during 23-25%
February, 2019.

Acted as Chairman of the session PHM in
training programme on pomegranate production
technologies and problems on 26" June, 2018 at
ICAR-CAZRI, RRS, Bikaner.

ICAR, New Delhi has nominated as Member of
Institute Management Committee of ICAR-Central
Arid Zone Research Institute, Jodhpur.
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THY, =% fReoll o WIH3rgu—SIemRYs,
TRAR & G yeed Affd & Ie & w9 H
i foar |

13 BReNl, 2019 B SEYR H JAIfTd 13
IS F URex Houibe AT b e B
U # SR o |

AEE 3rene Weleg o efear favafdeme,
SRR & I e <1 P |am,
# 31 a9l » fou =0 W™ @ wU H
rfAe o |

s1. 9o Rig

fafis 2729 oM@CER, 2018 A DY,
flemk ¥ sfeua aEd R IR Bifddhenx
ERT ST Y&h aETal R TSR G ®
AE—3MIoE Afd & wU § &R fhar |

Tl IAF BlfichoaR TS BREL], SITATATS,
JTSTRRATT §RT 18—19 HRARI, 2019 & IR ST

T TS H 31egey iR NUIfdeR & ®U §
T |

27—28 SFARY, 2019 & SRIM A Hdid, T,
R, qORAME §RT IMANTT IERT FST H
T[ASTd b w9 H B fhar|

23-25—2-2019, @ GaRM dHdNEG HAISH
RredreT Y faen dis, w=eofl, § vendemd
TR hed @ 986 d wWic orfed RARE ‘®
3 H YaIf&R &1 wrf |

TRITI—D YT, IR H faTd 27—3faFeR,
2018 & TR AT IET FATST H Theira!
I35 # NUIfEIR @ qfer & forg Fifa fean
T |

25-30.032019 & GRM THATAU AT
P Fqd dIBFR U™ UlREv-6 H uRWR ®
qre} vy ga=aad /faevst & wu # feami &
giRretor &= |

3fieyT IMsel BR URS BIficdhoar, dhR

ERT BYAN, dIHFR & I9d Srafd FRIE fais

28.09.2018 I IMMSYAYTT Bl 2018 REHR A
AT fhar T |
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ICAR, New Delhi has nominated as Member of
Institute Management Committee of ICAR-DRMR,
Bharatpur.

Chairman of poster evaluation Committee in
13 ICDD held at Jodhpur during 11-14™ February,
2019.

Hon'ble President, nominated as External
Member, Faculty of Agriculture, Board of Studies
of Tantia University, Sriganganagar for the two
years.

Dr. Sanjay Singh

Acted as Co-organizing secretary the NCAH
for enhancing productivity and economic
empowerment, organised by ISAH at CIAH,
Bikaner from 27-29 October, 2018.

Acted as chairman and rapporteur in the
National seminar organised by College of
Horticulture and Forestry, Jhalawar, Rajasthan.

Acted as convener in the National seminar
organized by KVK, Anta, baran, Rajasthan from 27-
28 January, 2019.

Acted as Rapporteur for the session ‘Plant
Genetic Resources’ in Group workers meeting of
AICRP Arid Fruits at from 23-2-2019 to 25-2-2019,
Vasantrao Naik Marathwada Krishi Vidya Peeth,
Parbhani, Maharastra.

Dr. S. K. Maheshwari

Served as “Rapporteur’ in technical session-v
(biotic stress management) of national conference
on “Arid Horticulture for Enhancing Productivity
and Economic Empowerment” organized by
Indian Society for Arid Horticulture at ICAR-CIAH,
Bikaner during 27-29t October, 2018.

Served as‘Training Co-ordinator’in 01 day off-
campus Farmer’s training programme (06 Nos.) on
different aspects of plant protection in the villages
of Bikaner district under SC-SP scheme during 25
to 30" March, 2019.

Dr. S. R. Meena

Honoured as “Fellow ISAH-2018" by Indian
Society for Arid Horticulture ICAR-CIAH,
Bikaner.
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HYAN, dBHFR D gRT R a9 AIARIE
a1 27.01.2019 H ARASTH HATD DI ADT B
o wfsa farar wam |

Si. TH. . Wied

ARG, TEHIARYY, ddFR - H  Guasl
PRIHH & oY a1 e # o9 AR 3R qaT
Sfde afl iy R vy sreaue & U H
By o |

1. 9. 9. Rz

TR H ST =l <= uarsT (14—29
RyamR, 2018) & IiFid B # o ofg UReX
gferafirar # fgdra e ura o |

25-30.032019 & GRM THGCAUT Aol
P Fqd IBFR U™ UlREv-6 H uRWR ®
qre} vy gaaad /faevst & wu # feami o
giRreqor fear T |

3. U 3. Rig
fRi® 18—19 WRAXI, 2019 & TR HIYAUS,
STATITS H SRR IR FST § dhepl
# YaiféeR @1 e & forg =ifia favar |
e, 3IdT, BT H {3l 27—28 AT, 2019
P R AT T AT § FASd B
Ifirer & forg aifaa o

sl 9. 9. IuRE

SAUD, TeRT, JoRid H f&ie 01—30 S,
2018 & TRIF IMATIT BT T3 dicd o fenfar
@ gReror ® g HrRisH Feers @ e & forg
ifae foar |

eI, TR, TR ¥ faid 01—31 STaN],
2019 & SR AT BT TS SI3RYA & faerfidr
& Ul § HRisA aaadd o e & forg
ifa faar |

HaTaD, TERT, ToRd H A6 01 HRa
31 H3, 2018 & SRM AT & T dIch
% faenfl & IR A8 @ URE BRiSH
d ordmd aas @ e @ fog e
fobarm v |

Nominated and worked as “Convenor” of
the during the organization of “Ber Diwas” at the
Institute ICAR-CIAH, Bikaner on 26.01.2019.

Dr. M. K. Jatav

Acted as course teacher of Soil-621/3(2+1)-
Bio-chemistry of Soil Organic Matter Ph.D.
Programme (2" Semester) of Academic session
2018-19 at COA, SKRAU, Bikaner.

Dr. P.P. Singh

Got second position in Research Paper Poster
presentation during Hindi Chetna Pakhwada at
ICAR-CIAH, Bikaner.

Served as ‘Training Co-ordinator’ in 01 day
off- campus Farmer’s training programme on
different aspects of plant protection in the villages
of Bikaner district under SC-SP scheme on 25 to 30
March, 2019.

Dr. A. K. Singh

Acted as rapporteur of technical session
Innovative approaches in horticulture during
National Seminar on Technological Intervention
in Horticulture for 21 Century at CHF, Jhalawar,
Rajasthan.

Worked as convener of the National Seminar
“Strategic management of production and post
harvest Technologies of garlic, onion and potato
for doubling farmer income in changing climatic
scenario of Rajasthan, KVK, Anta.

Dr. V. V. Apparao

Worked as Co-course Director for the summer
training organized for B. Tech. (Agril. Engineering)
students (3 year) of Agril. Eng. College, Godhra
held w.e.f. June 01 to 30, 2018 at CHES, Godhra.

Worked as Course Coordinator for one
month training for BRS students of Shri IK Chavda
Gramvidyapeeth, Anand at CHES, Godhra, Gujarat
during Jan 01-31, 2019.

Worked as Course Coordinator for four month
training course for B.Tech. (Agril. Eng.) Students of
Agril. Eng. College, Godhra continuing w.e.f. Feb.
15t to 315t May, 2018 at CHES, Godhra, Gujarat.
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i, St g, fAsn

BIChaRT Rad WagH, #Xc &1 uf¥ar & forg
I FHEH b wY H ARG fhy 79|

AT fawafdered, eEgR H fadie 2324
WA, 2019 & SRM FHY g e =
STTHIT TR MG SR FIST H Ugel 95
% foly we—arege & e & fou aifa o
AT |

St Sl &, wRifern

13 9T, 2019 DI THHIRYY, bR H [HAMI
& AHISTh—anfd Ferbiaxe & foly HfY wR
I IR TAER R IER G H ATHfadH
TARE TdeE daeel 99§ VOIfeaR & wu H
BRI |

qoefians, 9 ficeh gRT wriRia wgoraan
I IATET (11 HRaNT 3 ATE, 2019) 3R Sifddw
IATEHT (5—25 AT, 2019) TR DI [JdrT & forg
AT Ao ABNT & w9 F AHG AT M7 |

Si. 4. R, =R

ATHAFI—b @, dibrR # faid 27.01.2019
BT AT IR feaq & SR gera iR Wd ¥ao7
e AfAfd @ 3reger & vy | g fhar T |

f. ®U A< dolTs

TRAJI—H YA, dPR H TEHlS, 7
fAoell & WEINT W 05—25 AMA, 2019 & TR
M 21 e Sifaw Scres ufderor srimy
H BRIPH IHGID © ©0 H B Har T |
f. MBI Jon

SU FEIewd (N fawmw) e, T8
faeell gRT UM RISl A H 6k & gra
&9 & fory faews & wu % ifa fear |

Si. TH.TH. ToltR
UAIBIS3IRSY oMl 3% TR (httpy/

www.scirea.org/journaI/AgricuIture)EF% JHIEH 2019 B
w0 H B B

¢S 34 BIchedR, JUAY & AT afaT
(http://systems.enpress-publisher.com/index.php/TH/index)

¥ gHed b wU § B fhar|
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Dr. D. S. Mishra

Editor of the HortFlora Research Spectrum
(Biosciences & Agriculture Advancement Society),
Meerut.

Acted as Co-chairman in the first session
of International Conference on “Advances in
Agriculture & Allied Science Research held at Rama
Univ., Kanpur, U.P. organized during February 23-
24,2019.

Dr. D. K. Sarolia
Acted as Rapporteur in natural
resource management technical session in

National seminar on entrepreneurship &
innovation in agriculture for socio-economic
empowerment of farmers at SKRAU, Bikaner on
13 March, 2019.

Nominated nodal officer for skill development
training programme on Quality Seed Production
(11 Feb. to 3 March, 2019) and Organic Growers
(5-25 March, 2019) sponsored by ASC|,
New Delhi.

Dr. B. R. Choudhary

Worked as Chairman of Farm and Field Visit
Management Committee of Ber Diwas celebrated
on 27-01-2019 at ICAR-CIAH, Bikaner.

Dr. Roop Chand Balai

Acted as course co-coordinator of 21 days
organic grower training sponsored by ASCI New
Delhi at ICAR-CIAH Bikaner.

Dr. Ramkesh Meena

Nominated as a expert for Gram Sawaraj
Abhiyan by Deputy Director General (Agricultural
Extension) ICAR-Krishi Anusandhan Bhawan-,
Pusa, New Delhi for Poogal, Bikaner.

Dr. S. M. Haldhar

Editor of SCIREA Journal of Agriculture (http://
www.scirea.org/journal/ Agriculture)-2019.

Editor of Trends in Horticulture, USA (http://
systems.enpress-publisher.com/index.php  /TH/
index).
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WIPHIIU-BYEd, e gfRkided 2018-19

TflhoaR A8 UUS dicH] S (http/www.

alliedacademies.org/ journal-agricultural-science-botany) H

THTEd BT B fhar |
Si. IS FAR Al

SIS Al, SaAgR | faiw 15—16 WRa],
2019 @ TR SMATT = I Jar ABITq

H o afRfd @& 9T & wy § 79 fear
T |

Si. PHAY FAR

A 12—13, 2019 & IR TS ARYY, B
RoRE) H MR I ST W AdsS
G YRR & forg yRIRa UHoT 9 UeH aR
FHET T T |

Sl. fasra wHe YS9 T
ﬂaﬁf 3R urRRerfaa @ uf3rer (http://journals.

saaer.org.in/index.php/jae/ about/editoriaITeam) Eg ?ﬁQ
URC Blave Ca-lolioll Jd2= & HUled &b w7 H

B fHar|

Sl Id 3™

R OHd & U U dRIUTdd aHied
& wY H B [HAT AR T uroglel o e
P AT |

JMRBAIATS RUTBHEIVUSR,  RTOTRATT ARG
% ded fad dvor & fou wgd uRASHRl &
Al & forv et & wU H qIdT U df
T |

st S R MmN

AT 02 MFCAR, 2018 & QAR TASRHI
THHd, FIBFR H AT WD & SR THFT
IR T AT H AeRy 99T T |

i, 9. &. A

Polg faemer—1, fiemR # fadid 29-30
JFCAR, 2018 B 2641 KT qrAd IS
PHUF—2018 H URASARH B JeAIHT B D
fog fotias &1 e &g aa fear |

Editor of Journal of Agriculture Science and
Botany (http://www.alliedacademies.org/ journal-
agricultural-science-botany).

Dr. Ajay Kumar Verma

Member of organizing committee for 4"
National Youth Convention on ‘Federating Agri-
Youth in Business Group for Remunerative
Agriculture’ jointly organized by ICAR, JNKVV and
AIASA.

Dr. Kamlesh Kumar

Received ‘Certificate of Honour’ for lead
lecture presentation on‘Variability of ber (Zizyphus
sp.) and its prospects for crop improvement in
western Rajasthan in‘National seminar at SKRAU,
Bikaner.

Dr. Vijay Rakesh Reddy S.

Acted as editor for Post Harvest Technology
Section for the journal of Agriculture and Ecology
(http://journals.saaer.org.in/index.php/jae/about/
editorialTeam)

Dr. Chet Ram

Recognized as active reviewer by PlosOne
journal and reviewed a manuscript entitled
“Comparative analysis of the root and leaf
transcriptomes in Chelidonium majus L (PONE-D-
18-36060R2)”

Recognized as reviewer for the project
proposal submitted for funding under RKVY
RAFTAAR Govt. of Rajasthan

Sh. J. S. Gora

Organised AGRIFEST 2018 at NRC camel
dated on 2" October 2018 acted as member in
Invitation and Information Committee.

Dr. M. K. Berwal

Worked as judge in “26™ KVS NCSC-2018"
and evaluated approximately 35 science projects
presented by the students from different
Kendriya Vidyalaya of Rajasthan at Kendriya
Vidyalaya No. 1, Bikaner during October
29-30, 2018.
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TEAIOAT IS & SATd bR & ATARR
UM 25.03.2019 H URMR & qrex 3R T =y faAT
26—28.03.2019 & SR ATy TH-aaa% /fagivst &
U H fami a1 ufdreror faar T |

£ [ FAR

faHI 23—25 HRaX], 2019 & QRTH AIATHDBAT,
RO H AT Ufshy, b &3 el Bl At
dod ¥ NUICIR BT AT & forg A1 fosar T |

Si. TMERT .

SaYP, TERT, ORI § faid 01—-31 STa,
2019 @ TR AT HF TS dITRYT & fqenferar
% GRIEAT H HRIGH FIadd B AT B g
Tfaa fbar T |

daTad, IERT, oRd H A6 01—-30 [,
2018 & TR SMAIRTT & T8 dIcd & fqenferar
& URIET H 98 BRIHA Fawd & JHa o forg
A far T |

Sl. <] g1 J1ed

SIS, TTAR DI Wo—da FAfT D 3fegel
P w9 H PR fHa|

ATRIJU—S YA, dbMR H 27.012019 &
SRM RS o) faw # darued, d9adqR &
USIHl Werd o Ts 3R foharcte wu & 9T foran
RN
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Worked as Course co-coordinator/Expert
during three farmer’s training, one off campus at
Salasar Village (one day on 25.03.2019) and two
on Campus (Three days 26-28.03.2019) for Man
and Woman on “Entrepreneurial empowerment
of farmers through processing of arid horticultural
crops “ under SC-SP plan.

Mr. Ramesh Kumar

Acted as “Rapporteur’ in Annual group
meeting of All India coordinated Research Project
on Arid Zone Fruits organized by Vasantrao
Naik Marathwara Krishi Vidyapeeth, Parbhani,
Maharashtra from 23 to 25" Feb., 2019 at
Parbhani, Maharashtra.

Dr. Gangadhara K.

Worked as Course Coordinator of one
month training course “crop improvement and
production technology of semi-arid horticultural
crops” for BRS students from 01 to 31 Jan., 2019.

Worked as Co-course Director in conducting
of one month training “Advances in production
technology of semi-arid horticultural crops and
their post harvest management” from 1-30
June, 2018.

Dr. Lalu Pradad Yadva

Acted as a chairman of Sports committee of
CHES (ICAR-CIAH), Vejalpur.

Actively Participated and exhibited different
fruit and vegetables samples at an exhibit stall of
CHES, Vejalpur, Godhra, in Ber Day celeberation
organized at ICAR-CIAH, Bikaner, Rajasthan on
27/01/2019.
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ufsreror 9o ATH HERUI
TRAINING AND CAPACITY BUILDING

ufdreror foram =
<l & . i

fodid 17—19 =R, 2018 & TR ICNI,
HEYR § yfredl & fofw ufreor Srisma § T
fora |

Sf. 9. IR =

fadid 20—22 fawR, 2018 & SR 3CNI,
SR 3R THSHIIRYY, bR # ufRrerdl & forg
gf3reTor HrishH § WIT foram |

Sl. faora wHe YS9 T
Jells 2018 & SRM YR TeR @ AR

TN RN 3iFdled F H Bied 31 R

e WR Ui dRigH H WnT forn |

TR 2018 B AR ARIAEL], BAYR D
P ded B AT W e H fhaifad
T favg R SiHaEd uRwor eRieH |
AT forar |

TIRR 2018 & AR HAIHATI—AM, TaREG
ERT ARG 39T 3fFcis B H ST 3ih
AfeT—afT fovg W siFarsT ufdemr ardema §
a7 foram |

Sl. TH. &. A1

fedi®  3—16 AN, 2019 B SRM
AIHAJU—3MSUUANRSATg, A5 faoell  RT
TRTRHed  fooafsT e weRedd el
TR favr R 14 g v=emRes ufdreror
HrRIpH F AT foram |

e 17—22 foIFR 2018 @& <SRM
IHIATI—H, TaREE  gRT  URIRS  WfeT,
AFCIRT [0S Saogued 3 QiidhedRa
goided fava R yaee e ufermr srisd o
AT foram |

Training Attended
Dr. B. D. Sharma

Attended training course on Training of
Trainers at ATARI, Kanpur during 17-19* December
2018.

Dr. B. R. Choudhary

Attended Training of Trainers (ToT) organized
by ATARI, Jodhpur and Agricultural Skill Council of
India at SKRAU, Bikaner from 20-22% September,
2018.

Dr. Vijay Rakesh Reddy S

Attended Training programme of Nature
Master Classes online course in Focus on Peer
Review organized by SPRINGER NATURE during
July 2018.

Attended the four week online course on
‘Functional Foods: Concept, Technology and
Health benefits’ organized by IIT, Kanpur in
collaboration with Common Wealth of Learning
during November 2018.

Attended in massive open online course
(MOOC) on Dynamics of Teaching-Learning
during Nov. 2018, organized by ICAR-NAARM,
Hyderabad.

Dr. M. K. Berwal

Attended 14 days HRM training programme
on "Experimental Designs and Statistical Data
Analysis" at ICAR-IASRI, New Delhi from 03-16
Jan.,, 2019.

Dr. S. K. Maheshwari

Attended Management  Development
Programme (MDP) on“Priority Setting, Monitoring
and Evaluation (PME) of Agricultural Research
Projects” at NAARM, Hyderabad from 17 to 22
Dec., 2018.
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uf1e1u1 vd SIRRechdl hRIHH TSI
TRAINING & AWARENESS PROGRAMMES

CONDUCTED

st ft T R

faqi®d 05—25 #Td, 2019 & TR GRJE H
PP fIPRT AT, WRA AR @ MR o
YINTT TG AR @1 IR ¥ 3MAford 21 feasig
PIeTeT URIEYT HRIGH H Sifdd SAed fava @
gf3reror # urewshH eeie @ WU § Bt fHar |

fedi® 11 WAl ¥ 3 #Wd, 2019 & ARM
TRIM H I fAer H#9e, IR RAR - &
MR | UG U9 R @ 3R ¥ smafra
21 gl wreret yRieror SrRimpd d o 4o

Saared fava & ufderor § uregsH e & wu
#H Prd fhar|

St &t St e

fedi® 05—25 ATE, 2019 @ TR A H
P9I AP HAe™, 9Rd AR d 3R A
YRR Td IR &1 3R ¥ maiford 21 feaxi
Prerd Ul sripH | Sifdes Saes v @
gfreror # gfieror smiTd @ w9 | B fear |

fa=1e 03.12.2018 BT A 3 Us faadiy @iy
et fagw &1 I fbar war e Sy fRrer
& Ufd Sreedar @ forw 120 faemell / fRrers /
FIfdP 1 T fora |

Sl. TH. &. Sred

{1 28—30.08.2018 & SIRTH WIHITTI— BT,
FBTR H SIMAT §RT YA fhsaT UfRneror srishH
¥ Sof UG TN Ydee W U e o |

Si. Sl ®. WRifer—n

faTTer 22—25.05.2018 B TRTA HIHATI—DH YA,
HTR B ULl SH1E - Ao fhes BTRARAT
P IR feaxf 9rT @ AU iR SHHET y§ed
favg o= gfdreror |

Dr. P. L. Saroj

As Course Director, programme developed
and organized 21 days training for "Organic
Growers" from 05 March-25 March, 2019
sponsored by Agriculture Skill Council of India.

As Course Director, programme developed
and organized 21 days training on "Quality
Seed Production" from 11 Feb.- 03 March,
2019 sponsored by Agriculture Skill Council
of India.

Dr. B.D. Sharma

Acted as Training Organizer in 21 day SKILL
development training programme on job role
‘Organic Grower’ sponsored by the Ministry of
Skill Development and Entrepreneurship, GO,
New Delhi from 05-25 March, 2019.

Dr. R. S. Singh

Organized  Agricultural Education Day
programme on 03.12.2018 in which 120 students/
teachers/ officials were participated for awareness
on Agriculture education.

Dr. M. K. Jatav

ATMA sponsored training on improved
production technology of arid horticulture crops
on 28-29 Aug., 18 was organized at ICAR-CIAH,
Bikaner and lecture was delivered on water and
nutrient management in arid vegetable crops.

Dr. D. K. Sarolia

Conducted four days on-campus training
on Orchard establishment and management
for Army soldiers, Mahajan Field Firing Range
(MFFR), North Camp C/O APO, Rajasthan
at  nursery unit, ICAR-CIAH, Bikaner (22-25
May, 2018).
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Si. 4. IR, =)

AT 11 HRARI—03 T, 2019 & TR AL
H prerd AeRT #5376, 9Rd SRR d MR |
RIIRTT Td IR @1 3R ¥ miford 21 feaxi
Dlerdl URIETT HRISH H UEw dIe STe D
fovg & uReer & gl smasis & w9 H &
o |

Sl. fasra e YSS! TE.

=T 26—28.03.2019 & SIRTH WHITTI— BT,
fpR fFami § sienfiis faerg &1 Ferfdaasor
o v 9 fRaxfa ufderor &1 e fear
T |

WIPHIIU-BYEd, e gfRkided 2018-19

Si. TH.TH. Tt

faqi®d 25.032019 @ SR SRR Td H
fral 1 Pre—uam & yduE v mafa
gfTeTor § AHId B wU § BRI BT |

£ WY FAR

oA 26.03.2019 & TR THATGHY HRIGH
@ 3T TMearel ia 3R 30.03.2019 B HIATR
Ta H b IETaT Bl Ud dfeardl W At
gfereror faam T SFH ' HRIGH AHaIS b w4
# B o |

st o R MmN

faTi® 29.03.2019 & SR THAITAU HrIHH
P I IRAR TG 3R 31.03.2019 BT AR
T H b G Bl Gd Al W Al B
gf3reror faam T SHH e HRIGH IHEId b w4
# BRI fdhar|

SI. IMHe Hon

fRi® 25.03.2019 & SR THATTHUl HRIHH
% Sidd derR el @& AR Ma # g
IRTEH Bl UG Afeoral H Hed Haed R faami
BT G 337 T SHH 8 BRIBH THIAD D
®U H B fHar |

st R, 4. ga1S

fari 28—30.08.2018 & TR IMHT, SBIR
& gRT Urod o9 feawdia e uferor erimg
H 20082018 & fHami @ fAfr= urafie

TRGUST BT FHUT BT |

Dr. B. R. Choudhary

Organized a 21 day Skill development
training programme on Job Role ‘Quality
Seed Grower’ from 11-02-2019 to 03-03-2019
sponsored by the Ministry of Skill Development
and Entrepreneurship, GOI, New Delhi and acted
as Course Coordinator.

Dr. Vijay Rakesh Reddy S.

Organized three day training programme
on “Enterpreneural empowerment of farmers
through processing of arid horticultural crops” at
ICAR-CIAH, during 26-28 March 2019.

Dr. S.M. Haldhar

As coordinator conducted farmers training on
Insect-pests management (IPM) in arid vegetable
crops at Udasar (Bikaner) dated 25.03.19.

Mr. Ramesh Kumar

Organized training programmes under
Schedule Caste -Sub plan (SC-SP) entitled
“Technology for Arid Vegetable Production
“on 26.03.2019 at village Gadhwala and
“Production Technology for Arid Fruits”
on 30.03.19 at Bholasar village and acted
as co-ordinator.

Mr. J. S. Gora
Organised training programmes under
Schedule Caste-Sub plan (SC-SP) entitled

“Introduction to New Varieties of Fruit Crops”
on 29.03.2019 at Gersar village and “Production
Technology for Arid Fruits” on 31.03.2019 at
Bholasar village and acted as co-ordinator.

Dr. Ramkesh Meena

Organized one day (off campus) training
programme on “Postharvest management and
value addition of arid fruits & vegetables” for men
and women at village Salasar, Bikaner District
during 25-03-2019.

Mr. R. C. Balai

Three days ATMA Training (28-30 August,
2018) and exposure visit of farmers on
29.08.2018 at different experimental blocks in
the institute.
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APl & ol yard Heerr # gfieror RIS AT fea9 &7 3o
Training organised for armed force personnel
at CIAH, Bikaner

DYIN B BIHD Wed R NI H ABTg B §U eI URIR H RATAT ISR BT AT
Staff of CIAH, Bikaner during Swachchh Bharat Abhiyan Organized Hariyalo Rajasthan Abhiyan at CIAH, Campus
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918y fas-uifda aRkarerme
EXTERNALLY FUNDED PROJECTS

GoR ® HaP Aagd gl b1 I AR
AH WHI TR U 9 =4 SHAaai ol
AL 3R IAFRE

WHGg Bl 9 AW MU SHad qaffa dei @
AR, JUA 3R Iua AMevSi B forg w4 @t
Reafa § e

U&S H IV 7Y 3¢S el & S~Id STTIUDRI
(ATl AT UBR) & 06 A & WoR Hddh Adfdd
faRIvdrel & Hdg § IdEee URem Ui 8y |

Ugell 9R ¢ U UiEl P ABeAar Bl g% 100
wel off &R Uil @) ofd Sarg 3.10 . 6
ugg TS| ufd W @ uRel @l A 31-36
off| el & 3M\d Tqal JMBR (STR—GIEIT x
g—uf¥eH) 368 x 366 HICX Qo [hAT IAT|
fsdl Wt A | @I AR FB <@ TS | G
e 3R Uiel @& faerd & ddy # e uRmd
T gY | Ul @ HErs URME HAS B ST
forph 9% ugw TS| Ul @ 6 d 9 @) gfg W
gfd 9 @ gkl @ G 9 6—7 9 31-36
aid der d% 8 S| SHe Jfdial, |e Ul A
P, Padl IR SHTell FarT HT AT <@ AT
(arferapT 75) |

Production & Demonstration of tissue culture
raised plants under three locations & collection &
maintenance of elite germplasm of date palm

Field evaluation of tissue culture plants for growth,
flowering and yield attributes supplied by coordinating
centres under field conditions

Encouraging results were obtained with respect
to morphometric, flowering, fruiting and yield
related attributes of 06 years date palm TC plants
of Anand local elite genotype (Red colour type)
planted in the field.

The success rate of establishment was 100 per cent
with the first lot of planting and average height
of plants reached up to 3.10 m. Number of leaves
per plant were 31-36. Average canopy size (north-
south x east-west) of the plants was recorded 3.68
x 3.66 m. No diseases were noticed in any of the
plant. Good results were obtained with respect
to vegetative growth and development of the
plants. Height of plants reached to almost triple to
the initial height of the plants. Number of leaves
per plant were also increased from 6-7 to 31-36
per plant at 6th year growth of the plants. Further,
attack of termite, rodents and wild pigs noticed in
some plants (Table 75).

rkfydk 75 [kr dh fLFkfr e 25 Ard bof/kr ik/kk dk eY;kdu

Table 75. Evaluation of 25 tissue culture plants under field condition

ekin.M Jkikb 1j fnlEcj tu fnlEcj fnlEcj fnlEcj fnlkcj  fnlEcj
Parameters %ﬂykb?/z December June December December December December December
During 2013 2014 2014 2015 2016 2017 2018
planting
(July 2013)
TTT & 100% 100% 100% 100% 100% 100% 100%
A, ldl
Establishment
success
aivga oy Y 45 64 74 90 186 196 246 310
Average plant
height (cm)
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ekin.M Jkakb 1j fnlEcj tu fnlEcj fnlEcj fnlEcj fnlEcj fnlEcj
Parameters Intykblk December  June  December December December December December

During 2013 2014 2014 2015 2016 2017 2018

planting

(July 2013)
ufy o T 6-7 8-10 9-14 12-18 22-28 26-34 36-46. 31-36
EalsEcl
No. of leaves
per plant
gl & harg 55x60 70x74 110x116 156x170 212x218 243 x 339 348x370 366 x 368
DT JAThR
Canopy size
(cm x cm)
P BT YHY I Nil NIl =Nl T Nl 3= Nil SRED <, 1D,
Incidence of Termite ERED DD
pest Termite, Termite,
rodents rodents

AT BT YD I Nil IR NIl = NIl 3= Nl T Nil T Nil T Nil Nil
Incidence of
disease

WeI, WAV, YO 3R A BT gl

dacl AT Ul § Well 3y R Usel 99 & SR
g 07 Ul § et &9l U MY 9, Sefd g 99
(Ard—aniet, 2019) H 16 Ukl (2—11 WeI /diem) #
W W Y AR g7 Ui
H ool W UER AAT H A
g 39 16 Ui H A @
Ugel AWlE A e 2019
% Ugel WWE ddb ol
R WRET & IGIART &
8U B WRETOT fhar T,
Safes o A wRa
@ Y FE W 20 A
2018 Th WRITVT T 1T
o7 | T Aldet 1 & U
H gue, Hed iR 3Iud
H SESHS gReH dTe
8T | 07 Ul H Wl GOl {HdT TAT| Bl AMhYD
FAGGR Tl T & o, offd MHR H 729 IR
Bl TR AFEDl B el e war g (Aot
76) |

TR 8ol DI dd 8U §9 dY STl SIFaR] 3R
FaDI A el B & D I B arel el &
JT—3TeT 261 BT AAHS D DHUS & Aol ¥ AR

3 b 1 B Tl I P AMBYD IHDBIR Bl

Attractive shiny red coloured fruits of Anand Local 1

Emergence of spathe, pollination, flowering and
fruiting

Spathes were emerged in seven plants only and
flowering was recorded in these 07 plants during
last year while, this year
(March-April, 2019)
spathes were observed in
16 plants (2-11 spathes/
plant)  and profuse
flowering  commenced
in these plants. Hand
pollination was done
using Ghanami male
pollen in these 16 plants
from first week of March
to first week of April 2019
while last year pollination
was done from 4" week
of February to 20" March
2018. The encouraging
results were obtained in case of flowering, fruiting
and yield related parameters of Anand Local 1
plants. Fruiting was recorded in the 07 plants. Fruit
was attractive shiny red coloured but medium in
size and fruit quality parameters are given here
under (Table 76).

Fruit bearing plants were protected with packing
individual bunchin muslin cloth bag followed by all
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rkfydk 76- [ktj d Ard lof/kr vkun ykdy 1 fdLe di Qy x.koRrk ekin.M

Table 76. Fruit quality parameters of tissue culture date palm Anand Local 1

Qy I- Qy Hkj Ixki Qy yEckb ilett  Qy Ifjf/k Qy fNydk Qy xnk ixki  Qy xBwyh

Fruit. No. Fruitwt.(g)  Fruitlength (cm) Y leht Yifexki Fruit pulp (g) Yifexki
Fruit dia. (cm) Fruit peel (mg) Fruit stone (mg)
1 343 2.78 1.46 253 241 760
2 3.57 2.74 1.62 243 2.58 739
3 3.7 2.75 1.56 327 2.57 803
4 3.93 2.71 1.62 394 2.73 798
5 3.53 2.45 1.55 484 2.33 713
i Average 3.63 2.69 1.56 340.20 252 762.60

9P 91 B IS A b A1 Thdpy Axferg fhar  bags covered with green shade net for protecting
TRAT AT| S 2018 B IifoH AE ¥ Bl IRUFT fruits from wild animals and rodents because last
IR —Sl@—s& & 70 IR B Y| Uhy & 9HG hor | Year severe attack of wild pigs, deers and rodents
T T B o | et &) VeTaR 4—7 T wfy der Were noticed. Fruits were matured and ready for
o A M| qEd WY § RidR 2014 B SR harvest in the last week of June 2018. Fruits were
S ST TPR B TR & 133 BqP dafh redldin colour cijur(;ng ripkening pleriod. The frhuit
A e N yield was recorded 4- 7 kg per plant. In another
uIg S T 7)1 ' o lot of 133 TC plants of local elite type of date palm
?;:{ ;i:qg %%QW RIS iﬁ l;g?/g were planted during September 2014 (Table 77).
FARMIRIRIBIE

Problems of ants, rabbit and termite attack was
qrelt @ ey o | e sl WRE W fawfic noticed. To manage the problem chloropyrophos

@ 2ml/L of water was drenched. The plants

rkfydk 77- [kr e yxk, x, 133 ik/kk dk eY;kdu

Table 77 . Evaluation of 133 tissue culture plants under field condition

ekin.M flrEcj e jkikbi ij  fnlEcj fnlEcj fnlEcj fnlEcj fnlEcj
Parameters During planting December December December December December
(September, 2014) 2014 2015 2016 2017 2018
LITTAT BT FhoAdT 98.45% 98.45% 90% 90% 90%
Establishment success
s oY @ s 30 45 76 84 135 177
Average Plant Height
(cm)
ofy o oo 9 G 4-5 6-7 11-16 13-17 14-23 17-22
No. of leaves per plant
gt & BT BT ATFR 45x47 60x58 94-98 174x167 204 x 205 202x218
Canopy size (cm x cm)
PIC BT YHIY TR Nil A 3R A iR A, e A, @R i, @R
Incidence of pest A & G BT R IS R e SR dHS
JAThHU 3AThHU I 3ThHU ‘DI 3ThHY ‘DI 3ThHU
Ants and Ants and Ants, rabbit  Ants, rabbit  Ants, rabbit
rabbit attack rabbit attack and termite  andtermite  and termite
attack attack attack
T BT by T Nil R I Nl S Nil IR Nil I Nil
Incidence of disease SIS Mel= T
Root rotin 02
plants
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g W8 § ok Fafid v 9 R &R e o/
ydue fehard @Y S W@ 2 |

g Td Held

39 el § 9o iR Wed gl fdar T, dfd
ol HH AT 3R i ey SuS § 0.5—2 fHUT &1
AR o, oifh 39 a9 g9 Urg quiy ol H (19
Ulell) 98d 3reeT Yo ol ga |

e & Sae wafda digl &1 @q d
YR

TIIR 2015 B HEM & SR G ATdHer 3ravel
% R W & Ud A 96 Uiy Uy, v |
I M| 3 & o srgae™ 8 $° sRas
H QT AT | AJheA & d1a YT, 3R 3R
I (I Haedl AUG S| BT BT B B [oTg
50 Uieil @7 geE H qIRIG fosar | naiRa
3ffehs aTferaT 78 H TR T & |

9 B (RS Td EIa)

faa Qv G=em: diun P va fham Ifder
ARervr AfAprul, T3 faeen

WSl @I Hefia feeil (@R o, g @,
IYRT B, TUASe]—19, VTSl —65, AR AU,
3T HIfIeh) MR TSI (&1 7R, YR Y,
JRUA—43, IARYA—50, YATTAIR—3, UATTAIR—S,
BTN HY, 3T SiId, BIRT A, USTTd G, SHeayH
—3) BT 2018 @I THAT & AGA & SR =
o T | S URIeroT H SN STANT & foly aRge
IR TRYSN & W Hefd fedl @& I &1
IR fohar 1 |

IR Bl 9 bw

faa Qv Gem: Gy P va fham Ifder
el AfApvur, T3 faeen

gfaded @Y & IRM 9RA™E SNE (R

Helia fesl & y@usl T fgRefv fhar I
3R sH—feenfdel & R faavor faervamil ol
faf¥rsedr, Uewuar ik ReRdl & rgwy & fby
T | YT 3R YRR wifdrasor, |8 fdeel (4—10
A, 2019) W UK BRIBGH D AJAR, BIRTIS
g H fhadl @ sl & sfidel & FUg (146
gfaftesdl) derm S9! fafed &3 & forw va sr=mor

HRIHY AT fohar TaT o |

ICAR-CIAH, ANNUAL REPORT 2018-19
5! y l.

are growing well and regular management
practices of watering, weeding and hoeing are
being done.

Flowering and fruiting

Flowering and fruiting were observed in these
plants but fruiting was less and yield per plant
ranged from 0.5 -2 kg but this year good flowering
(19 plants) is commenced in these plants of 5 year
old plantation.

Field plantation of tissue culture plants of Barhee

One hundred sixty plants of Barhee variety
were procured from AAU, Anand at secondary
hardening stage during the month of November
2015. The plants kept under greenhouse for
further hardening. After hardening 50 plants were
transplanted under field condition to evaluate
establishment, survival and other growth
related parameters. The morphometric data are
represented in Table 78.

DUS Centre (Watermelon and Muskmelon)
Funding agency: PPV& FRA, New Delhi

Characterized reference varieties of watermelon
(Sugar Baby, Durgapura Lal, Durgapura Kesar,
AHW-19, AHW-65, Thar Manak, Arka Manik)
and muskmelon (Pusa Madhuras, Durgapura
Madhu, RM-43, RM-50, MHY-3, MHY-5, Kashi
Madhu, Arka Jeet, Hara Madhu, Punjab Sunehri,
GMM-3) during summer season of 2018.
Maintained the seed of all reference varieties of
watermelon and muskmelon for further use in
DUS testing.

DUS Centre on Ber
Funding agency: PPV& FRA, New Delhi

During reporting period reference varietal block
of Indian jujube (ber) were maintained and
as per DUS-guideline data were recorded to
conform the distinctness, uniformity and stability
of the describe characteristics. One exploration
programme for characterizing farmers' varieties
onsite data collection (146 entries) were
conducted in Chhattisgarh state as per schedule
received from PPV& FR authority, New Delhi (4-10
March, 2019).
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o P S D=

GoR R Y ¥R & ded, WUHAS AR Bl b
FeAUN R ST Tol fRAT WAT| BIAlfD, 2018 B
SR 42 fo | ¥ 30 fhel § Wy Igwa/
%ol /B BT &l (AT AT AT | TR B el H
AT H W b G BN URMG Igud W <
T A 3R Al el § URMS e /B
3R uRugaar &1 Al far 1| S o W)
Bl b UeTaR 2.0 I 60 fHuT/diem db Bl 2
TS B T H 3R IR BT YHIATT H @ TS |
gIelifh, Hels @& |AY dIRY 89 & HRU X
| gRuag B aren fheil # wel @R9 8
SguE e feenfrder dfid ik gwamRy @
M & BRATE & oIy TR Yy T iR wlie
RIS S 36 Sfear # ywilg & S 2| By
H Hafid fowl & U@us] BT AReT0T fhar 1T |
9 P 9 =

faa v w=em: diun fAw vad fham fder
e AfApvur, T8 e

Tefda fe srera, AT I, R foer, tHd-5,
TIq—7, TAd—9, TAdI—16, TAdI—17, Td Yol, G
gorraT, ud Rrar, gq 3, Hemsvaga—4r —1 3R
JATSTATI—dT —2 BT fHaml &I fo &l favelltg
B B U g BT WR@I fhar o7 ¥&T B |

3T B SH b<
faa Qv G=em: diyr P va fhaM Ifder
e AfApvur, T8 fcen

Fefid fe srerid, THU—7, THU—6, I9R™I, T AT,
BRI, 3FG—1, MMFe—2, TAT—4 R TAU—5 &I
ot @ fo BT faveila &) & fow o &1
ERGTE fhar ST V&7 2

ST 1 S dw

fa qive wxem: dididt vus twaiRy, T e
S & folu SM@IRe quiidell iR SH URier
et @1 e R TRl &I URga e
T | fPEl BT Bg TR IERETT AT I T 2
39l 3R RIS &1 89 b=

facT dive wvem: GrfidY voe TwheRy, T et

sHell iR RIS & fou seRe guriael iR
T qRefvr frEraelt &1 e wx wifraRor &
U fhdr 1T | {6l BT drs IR IERENd fdhar
ST RET & |

DUS Centre on Date palm

Under DUS centre on Date palm, data on
morphological and fruit characters were recorded.
However, spathe emergence /flowering /fruiting
in 30 varieties were recorded out of 42 varieties
during 2018. Early emergence of spathe/ opening
in female palms in comparison to male was also
observed. Early flowering/ fruiting and maturity
were noted in cv. Nagal and Surya. Fruit yield
varied from 2.0 to 60 kg/plant at doka stage.
Medjool, Sabiah, Dayari and Sewi cultivars were
harvested late at the end of July and beginning
of August. However, the fruits were damaged
in mid to late maturing varieities due to rains at
harvesting time. The final DUS test guidelines
was submitted to PPV&FRA for further needful
action and published in Plant Variety Journal of
India. The reference varieities were maintained at
the centre.

DUS Centre on Bael
Funding agency: PPV& FRA, New Delhi

Reference varieties viz., Goma Yashi, Thar Divya,
NB-5, NB-7, NB-9, Nb-16, NB-17, Pant Aparna, Pant
Sujata, Pant Shivani, pant Urvashi, CISH-B-1 and
CISH-B-2 are being maintained at the station to
characterize the farmers varieties.

DUS Centre on Aonla
Funding agency: PPV& FRA, New Delhi

Reference varieties viz., NA-7, NA-6, Banarasi,
Chakaiya, Francis, Anand-1, Anand-2, NA-4 and
NA-5 are being maintained at the station to
characterize the farmer’s varieties.

DUS Centre on Jamun
Funding agency: PPV& FRA, New Delhi

Morphological descriptors and DUS test guide
lines for jamun have been developed and
submitted to the Authority. Varieties are being
maintained at the station.

DUS Centre on Tamarind and Choronji

Funding agency: PPV& FRA, New Delhi

Morphological descriptors and DUS test guide
lines for tamarind and chironji have been
developed and submitted to the Authority.
Varieties are being maintained at the station.

(195



YDhIRTH
PUBLICATIONS

MY 97

IRATA, TH. ®. 2018. URUFAdT & SRM DR
@uRE fSfgam) wal & G BAlD
AR g edifldase wafaf § gRed= |
§ieTT e S YRE  EifiddeaN, 13
(192): 107—108 ((http://krishi.icar.gov.in/jspui/
handle/123456789 / 18686) |

9RATA, UH. &. 2019. BV ¥ TarAIcsd a1 Bl g
e | vaer wiglefhd vifldear, 3 (3): 43.
(@@R® BRTST)  ((http://krishi.icar.gov.in/jspui/
handle/123456789 / 18370) |

SRATE, TH. &, I, 9. 3R g9, Tel. &, | 2018. UJd
T A gh P IS dTcl BT Dl Igd
@ foTT qIoRT STH@ITH &1 QI8 | Wil 3%
UifldeaN U8 gHiciof, 6 : 39—46 (http://krishi.
icar.gov.in/jspui/handle/123456789 / 18368) |

qrfd, 3R, ok, . 8, U &. iR R, v« |
2019| Igfeed wafdd ggedl SIUAT gRI
Tdhe HIS W9 B AR fafdear (werfrar
1A URA) | §ev=I9I7cr TveT 3% BlfHder
veeld, 7 (1) : 208—121 |

gig, Sfl, WRIfeldl, €. &. IR ued, TH. . |
2018 | <ferofl oo @ Refd @ a&d
GG B (B BT AFDIBIOT  (HISTH
qrorar Uel) e | Sevdeder ool 3%
PN HIDITAICAI TS Tellgs WIS, 7
(04) 1164—1168 ((http://krishi.icar.gov.in/jspui/
handle/ 123456789 / 18011) |

e, 4 AR, SRR, UW. TH. 3R AIBAR), U9
®.| 2018. ISSefhaed yos iR
S AR IS 3 AhHAIA (FgfbAe
Aol ve) BR RS faf$ | Iforeaer @y,
45 (1) : 118—120 (http://krishi.icar.gov.in/jspui/
handle/123456789 / 17942) |

AN, d. IR, TR, TH. UA, HARYAN, TH.
P, AR TS, YL U 2018| AR BN :

Research Papers

Berwal, M. K. 2018. Changes in total phenolic
and total antioxidant activity of kair
(Capparis decidua) fruits during maturity.
Indian Journal of Arid Horticulture, 13(1&2):
107-108 (http://krishi.icar.gov.in/jspui/
handle/123456789/18686).

Berwal, M. K. 2019. The New Insights of Abiotic
Stressin Agriculture. Acta Scientific Agriculture,
3(3): 43. (Conceptual paper) (http://krishi.icar.
gov.in/jspui/handle/123456789/18370).

Berwal, M. K., Goyal, P. and Chugh, L. K. 2018.
Exploitation of pearl millet germplasm for
identification of low grain phytate containing
parental line. Journal of Agriculture and
Ecology, 6: 39-46 (http://krishi.icar.gov.in/
jspui/handle/123456789/18368).

Bhargava, R., Gurjar, K., Singh, A. K. and Singh, S.
2019. Genetic diversity of wood apple (Feronia
limonia L.) revealed by random amplified
polymorphic DNA. International Journal of
Chemical Studies, 7(1):208-121.

Chand, G., Sarolia, D. K. and Yadav, S. K. 2018.
Standardization of dates of guava (Psidium
guajava L.) varieties to air layering under
Southern Rajasthan condition. International
Journal of Current Microbiology and Appliied
Sciences, 7(04): 1164-1168 (http://krishi.icar.
gov.in/jspui/handle/123456789/18011).

Choudhary, B. R., Haldhar, S. M. and Maheshwari,
S. K. 2018. Identification and possibility of
monoecious inbred of muskmelon (Cucumis
melo L) for heterosis breeding. Vegetable
Science, 45(1): 118-120 (http://krishi.icar.gov.
in/jspui/handle/123456789/17942).

Choudhary, B. R., Haldhar, S. M., Maheshwari,
S. K. and Saroj, P. L. 2018. Thar Karni: A
high temperature tolerant variety of ridge

(19%



wr WHIAU-HYAN, af¥e ufddeT 2018-19

ICAR

IF a9 o foy RS @il &1 I=a amaE
Afew]  f&e1| gfegT e 3 RS
gifd®ean, 13 (1—2) : 34—38 (http://krishi.icar.
gov.in/jspui/handle/123456789 / 17941) |

AreRT, T, AR, TH. 3R, 3R 941, T. &. 2018 |
Shac 3% TAYY TUS RAgRAT 3iF T,
oS YU q@llelie 3 RIS (Vfergs AiaaH
Td) | 38T el 3 RS EiicHeaN, 13
(1 3R 2): 94—97 | (http://krishi.icar.gov.in/jspui/
handle/ 123456789 / 18055)

AR, T, DR, TA. 3R, HAR, AR, 3R a4, T.
. 2018. SHATH AT FISHIIR YU ATgLIo
A S8 UUS AWl % IRfAd  (YlergH
Rifeaw Tat) | §eva9rerT GTvfel 3% Bladber
vwceld, 6 (6): 2518—2522 | (http://krishi.icar.
gov.in/jspui/handle/ 123456789 / 17986) |

TATERT, &., AATHAR, 3R, 3R STIEI, 3R, .
2018 | %9 dI9 # ARAATHS 31X 37 e
EARINCISCINCA RS RN Cavicr e A Y
SCYAIIAT ST 3IT% BYe AIGHIFTAIeIof T8
TTATSS HISHT, 7 (10): 1718—1723 (http://krishi.
icar.gov.in /jspui/ handle/ 123456789/18731) |

TRT, O, TH., HAR, IR, ad IM iR g, 91 o,
2018 | DB HPBA AN AT AFISHRITD
3R UfeliurgTaf=es Hrefeli &ift Hl e i®
e ¥Tee I HSINH | gSTCTIT Tl 3H
BfAder Refed, 6 (6): 2199—2203 (http://krishi.
icar.gov.in /jspui/handle/ 123456789 / 18147) |

ART, Sl T8, H{AR, AR, o4, 41 SN, =od W
R AR, B. 2018. RIgH wewldd H 4ol
3R 3R faervamll & fou wurcre fafdear
BT IR | geHeITeT OHdT ST b
Refew, 6 (6): 2921—2926 ( http:/krishi.icar.
gov.in/jspui/handle/123456789 / 18145) |

YSArS!, S YL, T, 4l SR, R WHwr, 4 4.
2018. Hal fad™ IR Udd &1 IRIRG 3R
OIq IS MR — U AHIET | T+ 3T%
feet vdidear, 9 (1): 7—2 (http:/krishi.icar.gov.

in/jspui/handle/23456789 / 17925) |
ToR UH. &, BIRMG 3MR. T, JBR AR, U4,

TRIFTAT 1. . 2018 | ST 3R IR & Uof
fosapE & degy | ydifidd fe=r H§eiRT &1

gourd for arid region. Indian Journal of Arid
Horticulture, 13(1-2):34-38 (http://krishi.icar.
gov.in/jspui/handle/123456789/17941).

Choudhary, S., Choudhary, M. R. and Verma, A. K.
2018. Effect of NAA and thiourea on growth,
yield and quality of garlic (Allium sativum L.).
Indian Journal of Arid Horticulture, 13(1&2):
94-97. (http://krishi.icar.gov.in/jspui/handle/
123456789/18055)

Choudhary, S., Choudhary, M. R., Kumar, R. and
Verma, A. K. 2018. Influence of PGRs and
nitrogen on yield and B: C of Garlic (Allium
sativum L.). International Journal of Chemical
Studies, 6(6): 2518-2522. (http://krishi.icar.
gov.in/jspui/handle/123456789/17986).

Gangadhara, K., Selvakumar, R. and Jagadeesha, R.
C. 2018. Genetic Variability for Structural and
Economic Traits in French Bean (Phaseolus
vulgaris L.). International Journal of Current
Microbiology and Applied Sciences, 7(10):
1718-1723 (http://krishi.icar.gov.in/jspui/
handle/123456789/18731).

Gora, J.S.,Kumar,R.,ChetRamand Singh,V.K.2018.
Biochemical responses of monoembryonic
and polyembryonic seedlings of mango
rootstocks under salt stress conditions.
Intetnationl Journal of Chemical Stidies, 6(6):
2199-2203 (http://krishi.icar.gov.in/jspui/
handle/123456789/18147).

Gora, J. S.,, Kumar, R., Sharma, B. D, Chet Ram
and Kumar, K. 2018. Determination of
morphological diversity for seed and
seedling characteristics in citrus rootstocks.
Intetnationl Journal of Chemical Stidies, 6(6):
2921-2926 (http://krishi.icar.gov.in/jspui/
handle/123456789/18145).

Gundewadi, G., Reddy, S. V. R. and Bhimappa, B.
B. 2018. Physiological and biochemical basis
of fruit development and ripening - a review.
JournalofHillAgriculture,9(1):7-2 (http://krishi.
icar.gov.in/jspui/handle/123456789/17925).

Gurjar M. K., Kaushik R. A., Rathore R. S., Sarolia D.
K. 2018. Growth, yield and fruit quality of
Kinnow mandarin as affected through foliar
application of zinc and boron. Indian Journal

(19@



gfg, SUST AR Bl DI ORI | $/STT ot
31 gifidmeay, 75 (1)1 141—144 (http:/krishi.
icar.gov.in/jspui/handle/ 123456789 / 17914) |

TorR, v, g, Ol To@1 5.0, 2018, Wl H
SIFCINCAREIRCRE NI RIS GCINCAN MRS ESEL

3R v fAZeiv (erg7TiHerr B7 J4) sfea
el 3TE URE Elfcdeay, 13 (1 3R 2) :

98—102 |
TER, U9, UH. 2017. drATcol iR AfeiHAfga
AME o dchells  Ufdferar  fSHIeNT

Cftees  Yfaenfs) o9 9a ¥
AT 37 TRe A9 Sl IR | 3189
STl 3% YN Blficdeay, 12 : 40—44 (2018
H Fl'cmﬁlﬁ) (http://krishi.icar.gov.in/ jspui /
handle/1 23456789/6573) |

TORR, TH.UH, 9AfAl, $1. &, WNld, 3R, TN,
9. 3R 3R g, I 2018 | ERT wlic TRIAH
fSeogd dled 3 gWac 8 wu—Hed
(F@AE Helr 9. AFRISH) Rk A
holTs (JFvIevT dgasc! (Pifadeic)) | 18T
WIS, https://doi:10.1270/ jsbbs.17065 (http://
krishi.icar.gov.in/jspui/handle/123456789/17903)

S B. 2018 | TSIOHICH MR TolddbHdbe
IRESH g9 3w R (forforgw wIRRTsIT)
e e fafad, offew feareraw 51 B
Re Ao ffw gfear| gfegw oifer 3%
URE gific®mear, 13: 50—58 (http:// krishi.icar.
gov.in/ jspui/handle/ 123456789 / 9155) |

Sed, UH. &, dolls, 3R, 91, I, T &. 3iR
HHE1, ST 2017. SR UREHAT ORI
D Y &F H APRDE SRS P I |
§reTT T 3 RS glficdweay, 12 (1 3R
2):  106—108  ((http://krishi.icar.gov.in/jspui/
handle/123456789/19716) |

Sed, TH. &, RIel, Ul Uel, o, dl. &. @shadl,
TH. @. 3R dars, MR, ¥l 2018 | WRA &
SIR—URTHA! IoRIE & IR—URARG &)
SR 3T B Wl | §ISTT 7ol 31H TRS
gifddmea, 13 (1—2): 19—24 (http:/krishi.icar.
gov.in/jspui/ handle/123456789/19714) |

ICAR-CIAH, ANNUAL REPORT 2018-19 S @ 2

of Horticulture, 75 (1). 141-144 (http://krishi.
icar.gov.in/jspui/handle/123456789/17914).

Gurjar, M. Singh, PP. Naruka 1.S. 2018. Genetic
variability, heritability, correlation and Path
analysis in fenugreek (Trigonella foenum
graecum) Indian Journal of Arid Horticulture,
13(1 &2): 98-102.

Haldhar, S. M. 2017. Biology and morphomatrics
of lemon butterfly Papilio demoleus
(Lepidoptera: Papilionidae) on bael, Aegle
marmelos in Arid Region of Rajasthan.
Indian Journal of Arid Horticulture, 12: 40-44
(Published in 2018) (http://krishi.icar.gov.in/
jspui/handle/123456789/6573).

Haldhar, S. M., Samadia, D. K, Bhargava, R,
Choudhary, B. R. and Singh, D. 2018. Host
plant accessions determine bottom-up
effect of snapmelon (Cucumis melo var.
momordica) against melon fly (Bactrocera
cucurbitae (Coquillett)). Breeding Science,
https: //doi:10.1270/ jsbbs.17065 (http://
krishi.icar. gov.in/ jspui/handle/123456789
/17903).

Haldhar, S. M., Singh, A. K., Kumar, K. and Sarolia,
D. K. 2018. Antixenotic and allelochemical
resistance traits of ber (Ziziphus mauritiana)
against stone weevil, Aubeus himalayanus in
hot arid region of India. Indian Journal of Arid
Horticulture, 13: 50-58 (http://krishi.icar.gov.
in/jspui/handle/123456789/9155).

Jatav, M. K,, Balai, R. C,, Verma, A. K. and Meena,
Anita. 2017. Performance of sweet potato
germplasm in arid region of north western
Rajasthan. Indian Journal of Arid Horticulture,
12 (1&2): 106-108 (http://krishi.icar.gov.in/
jspui/handle/ 123456789/19716).

Jatav, M. K., Saroj, P. L., Dua, V. K. Chakarabarti,
S. K. and Balai, R. C. 2018. Suitable potato
cultivars in non-traditional areas of north-
western Rajasthan of India. Indian Journal
of Arid Horticulture, 13 (1-2): 19-24 (http://
krishi.icar.gov.in/jspui/handle/123456789
/19714).

(195



’ HIHIJU-HYA, dlfies ufiae 2018-19

U
ICAR

&I, D. D., BIATE, TA. T4, MM, TH. T, T9dHT
TS, TH. IR Rig 0. 0. 2018 | ATTAT USR &
gRRfRT & 7ex @& fI97 AT W 31y
(e afaas vet) fomt & arer feRa &1
IR | oA R, 41 (5): 722—727 ((http://krishi.
icar.gov.in/jspui/ handle/123456789 / 18179) |

PR, O, D, TA. B, ToHI AR, TH. IR g
9. 9. 2019 | sH-fagT AEH—UIET THNB
39 WIe 3RS (Rrew R ). <1 XS
T UISY IRRE B Wicd | §9TT et 3%
UiflboaNeT HIgH, 89 (3): 494—499(http:/
/123456789

krishi.icar.gov.in/
/18178) |

PR, O, TOPHI, M. TH 3R Rig, @1 O 2018 |
SHfed aReferdl gve TR 3T Fer
T 3 el siFers™ 3w v (fafew
fafr®xn) 51877 Srier 3T Ufiidhomve WIS,
88 (5) : 737—45 (http://krishi.icar.gov.in/jspui/
handle/123456789/18144) |

GHfAd®dR, TH. U9, HIRM®G, 3R, U, UaR, .
S, Yo, g &1, dem, W wH, WRiferdn, Sl
., SUEM, d1. AR HEER, Ud. UF 2018 |
WU 3% URC BORC ¢ieHe 3% dIRI«|
BB YOS Wl U Neled A (hiSdhd
RHe M HUIeT Hed il dlefiuw! |
ZCYHYIeT GTel 31 DIHBeT wCeld, 6 (2):
3429—3431 | (http://krishi.icar.gov.in/  jspui/
handle/123456789/18013) |

GHAAPR, TH. U9, DIRP, 3R, T, 9aR, AL S,
Ug, 3, 91, e, Uy, WRIfor, Sd, HeTeR,
TG 3R |19, T, ST 2018 | S 3 GRS
gdve dlede omp IR Bfed 1Us wiie
1T NeIeH 3N BicTdhd HRacH 3H FUIC
GC R BIAYC | FSYTAITT TAA 3
BIAGeT ¥CSlv, 6 (2): 3432—3434 (http://krishi.
icar.gov.in /jspui/handle/123456789/18012)) |

jspui/handle

PO, U, AR, Uel, BeR, U, T4, RfE, I,
TRIS, W1, T 2018 | BATATSTHA T ol
3T Sfeae o (forforaer FIRRITT TH)
UPRIST ¢ & ddva o | g Sh
UGS qrleiiof, 2018 1—7 | https:/doi.
org/10.1111/aab.12466 (http://krishi.icar.gov.in/
jspui/handle/123456789/17904) |

Kanchan, K. K, Kushwah, S. S, Mishra, S. N.
Naruka I. S. and Singh P. P. 2018. Studies
on seed production of pea (Pisum sativum
L.) varieties with phosphorus levels under
Malva Plateau conditions. Legume Research,
41 (5): 722-727 (http://krishi.icar.gov.in/jspui/
handle/123456789/18179).

Kanwar, J., Kaul, M. K., Naruka I. S. and Singh P.
P. 2019. In-vitro micro-grafting technique
in sweet orange (Citrus sinensis) cv. Blood
Red to produce virus free plants. Indian
Journal of Agricultural Sciences, 89 (3):
494-499 (http://krishi.icar.gov.in/jspui/
handle/123456789/18178).

Kanwar, J., Naruka, I.S.and Singh, P.P.2018. Genetic
variability and association among colour
and white seedless genotypes of grape
(Vitis vinifera). Indian Journal of Agricultural
Sciences, 88 (5): 737-45 (http://krishi.icar.gov.
in/jspui/handle/123456789/18144).

Khanvilkar, M. H., Kaushik, R. A., Pawar, C. D., Pethe,
U. B, Talha, P. M., Sarolia, D. K, Upadhyay,
B. and Mahawer, L. N. 2018. Response of
post harvest treatments of various chemical
and plant growth regulators on physical
parameters of sapota fruits cv. Kalipatti.
International Journal of Chemical Studies, 6(2):
3429-3431. (http://krishi.icar.gov.in/jspui/
handle/123456789/18013).

Khanvilkar, M. H., Kaushik, R. A., Pawar, C. D., Pethe,
U. B, Talha, P. M., Sarolia, D. K., Mahawer,
L. N. and Bhave, S. G. 2018. Effect of post-
harvest treatments of various chemical
and plant growth regulators on chemical
characteristics of sapota fruits cv. Kalipatti.
International Journal of Chemical Studies: 6(2):
3432-3434 (http://krishi.icar.gov.in/jspui/
handle/123456789/18012).

Krishna, H., Kumar, L, Haldhar, S. M., Singh,
D., Saroj, P. L. 2018. Phenological growth
stages of Indian jujube (Ziziphus mauritiana
Lamk.) according to the BBCH scale. Annals
of Applied Biology. https://doi.org/10.1111/
aab.12466 (http://krishi.icar.gov.in/jspui/
handle/123456789/17904).

( 20&



'g/ i g 1 e
ICAR-CIAH, ANNUAL REPORT 2018-19  *.% ——‘—,—é—-'-‘!
as gy @ A

IR, TUA, uare, digd, Rig, @, dgrgr, 91, Kumar AL, Prasad, V. M., Singh, D., Bahadur, V.,

sfds, TU 3R a1eg, 91 2018 | LN Fles
@ Wl H U & el bl IR W od
SIRPI, JHIHHRE 3R CISHISHT Bl Y9
(BrIRIT v AT ) e Wi
qrelt | Red oTfer 3T Tipeavel g,
9 (3): 684—686 (http://krishi.icar.gov.in/jspui/
handle/123456789/19637) |

TH. 2018 | TCSIOT I TRICE 3NH AGHIAT
39 Wlee TlolR~e W weweld | 38T ol
3% gificdmem, 75 (1): 139—40  (http:/krishi.
icar.gov.in/jspui/handle/123456789/17885) |

PIHRIE  (Hlpw HfCgy TA) TS HH
gICRISl  HAMYRT ey HTR BT
ERT SURHA IR HR Rofd & d&d
B RIS | 3PSTT Tfer 31w Ufiidoaver
WIgHY, 88 (5): 798804 (http://krishi.icar.gov.in
/jspui/handle/123456789/6200) |

HAR, TH, &R, UE, dRSTHRR, U, RIR, U4,

discl, d1, AR, I, DTS, TH. U, F,
Tel. AR, Jroirad, vH.d1eE, R, v, g,
TH. 3R =d A 2018. SCHICE & HIoHC
TRIfde T @1 Ao 39 UICRRE IUcH
SHAUER (SeTAdY) TRIeE ¢ SYd Ui
TUS 3o 3% B | FevA9Tel ol 3E
PNC HAZBITAIHA VS YAlgs A, 7
(12): 1867—1887 (http://krishi.icar.gov.in/jspui/
handle/123456789/18134) |

GG, W, ., qgohl, T, AR, §1. R, T, Ui,

A1, 9i, 31s. T, I1d, 0. &. iR HATI, TH.
2018 | TRYST H WA BT eI (RIgTerere
e (9 | HAW |) | §/$TT ool 3% TS
gifd®eay, 13 (1—2) : 124—126 (http:/krishi.
icar.gov.in/jspui/handle/123456789/17943) |

=1, 1. e, $Ifdep, R U, WRiferdn, Sl &,

A1, IR, &, IR g, SN 2018 | HERIT &
SR forfdas Areqd # sriael ball &1 YTl
P gAY WG TR Hels & 916 © SUAR BT
YA | $EVT9TT] G+l 31 BIHdbel Sl
6 (5): 921—924 (http://krishi.icar.gov.in/jspui/
handle/123456789/17979) |

( 2ob

David, A. A. and Yadav, V. 2018. Effect of Bio-
fertilizers, vermicompost and Trichoderma
on fruit quality and residual of NPK in soil of
strawberryfield (FragariaxannanasaDuch.)cv.
Sweet charlie. Research Journal of Agricultural
Sciences, 9(3): 684-686 (http://krishi.icar.gov.
in/jspui/handle/123456789/19637).

Kumar, K., Singh, A, Singh, S. K, Sharma, N.

and Srivastav, M. 2018. Studies on extent
of ployembryony in salt tolerant mango
rootstocks. Indian Journal of Horticulture, 75
(1): 139-40 (http://krishi.icar.gov.in/jspui/
handle/123456789/17885).

Kumar, R. Sharma, O. C. 2018 Enhancing

saffron (Crocus sativus L.) productivity by
land configuration and corm intensity
manipulation under Kashmir condition.
Indian Journal of Agricultural Sciences, 88
(5): 798-804 (http://krishi.icar.gov.in /jspui/
handle/123456789/6200).

Kumar, S., Dhar, S., Barthakur, S., Kumar, S., Mondal,

B., Kumar, D., Kochewad, S. A., Meena, L. R,
Rajawat,M.V.S.,Singh, M.,Chandrakala, M.and
Chet Ram. 2018. Integrated K management
exhibit a key role in potassium uptake
transporter (ZmKUP) expression to improve
growth andyield of corn. International Journal
of Current Microbiology and Applied Sciences,
7(12): 1867-1887. (http://krishi.icar.gov.in/
jspui/handle/123456789/18134)

Kumawat, P. K, Mukherjee, S.,, Choudhary, B.

R., Gupta, P.C, Verma, I. M., Yadav, P. K. and
Kumawat, M. 2018. Correlation studies
in watermelon [Citrullus lanatus (Thunb.)
Mansf.]. Indian Journal of Arid Horticulture,
13(1-2):124-126 (http://krishi.icar.gov.in/
jspui/handle/123456789/17943).

Meena, B. L., Kaushik, R. A., Sarolia, D. K., Meena,

R. K. and Singh, D. 2018. Effect of post
harvest treatments on keeping quality of
Aonla fruits in liquid medium during storage.
International Journal of Chemical Studies, 6
(5): 921-924 (http://krishi.icar.gov.in/jspui/
handle/123456789/17979).



pi WIPHIIU-BYEd, e gfRkided 2018-19
Tal. &. 3R Rig, SN 2018 | MR P IOIY
b & Wal @I TUERT W dblhd Uy
dd UdEE BT UWIE |, Sl 3% GiidheeR
s sﬂﬁFﬁGﬁ 5% 67—75 http://krishi.icar.gov.
in/jspui/handle/123456789/18056) |

Ua. 3R 8, R®. 2018, WERUW & IRM
JUYTH UBISHT AR 3R dfddT & |reT R
Wl B AT IR AT I[OTETT | §Sv9r7cT
Gl 3T BNe HISHIGIIIcGl TS Tollgs
WisH, 7 (8) : 2584—2591 |

IR, TH. 3R WG, 3R, 2018 | i (WEge
SRR 9.) WA &1 T 3R W reridn
AN | 39T T 3% YRS gifiddear,
12 (1—2): 80—84 (http://krishi.icar.gov.in/jspui/
handle/123456789/17924) |

HHET, IR, TRINT, W.Ud, 1S, 981, FR-I®, TH.
ST 3fR HIHT, UA3IR 2018 | BHAlcd & Ufdasy
dc & H dIy| (TTeneTd s1eed Ud) &
Hd, Hod 3R U R Ugargesiiia @1
ST SFel 3 dRe  AIghIaTaTaton
S UWllgs 9849 | 7 (10): 380—391 (http://
krishi.icar.gov.in/jspui/handle/123456789/17977)

AT, U AR, 2017, T YW A A dg YA
WR SO (FFHAT Fell ORI AR HT) B
IAed H uRe iR i ue sreaae |
§reTT et 3i1m YRS Eifddeax, 12 (1 —
2): 35— 39 |

#HT, U9, 3R, SIed, TH. @. 3R RN, 0 Uel.
2018 | ORI & TH Y &F H Bl
(FHIAF Herl a0, Bcrged) DI I [he
DI AYAI— [P U9 JSATHA | 3ISTT 57t
3% TRE gifiddear, 13 (1—2) : 65—70 (http://

krishi.icar.gov.in/jspui/ handle/123456789/18374)

s, €1 va, g, vd, Rig, U &. 3R req, dI.
2018 | A& ORI & JffWaeid RIS argd H
aMgaRies uRadelier | §fegT el 3%
gifdwea, 75 (4): 703—708 (http:/krishi.icar.
gov.in/jspui/handle/123456789/19644) |

Meena, C. L., Meena, R. K., Sarolia, D. K., Dashora,
L. K. and Singh, D. 2018. Effect of integrated
nutrient management on fruit quality
of pomegranate cv. Ganesh, Journal of
Agriculture and Ecology, 5: 67-75 (http://krishi.
icar.gov.in/jspui/handle/123456789/18056).

Meena, H. R, Kala, S., Meena, R. K., Meena, G. L.
and Singh, R.K. 2018. Enhancing firmness and
nutritional quality of ber fruit with suitable
packaging materials and waxing during
storage. International Journal of Current
Microbiology and Applied Science, 7(8): 2584-
2591.

Meena, R. K., Reddy, S. V. R, Sarolia, D. K,, Singh,
R. S. and Bhargav, R. 2018. Formulation and
acceptability studies of rough lemon (Citrus
jambhiri Lush.) squash. Indian Journal of Arid
Horticulture, 12 (1-2): 80-84 (http://krishi.icar.
gov.in/jspui/handle/123456789/17924).

Meena, R. K, Saroj, P. L., Adiga, J. D., Nayak, M. G.
and Meena, H.R. 2018. Effect of paclobutrazol
on flowering, fruiting and yield of Cashew
(Anacardium occidentale L) in west coast
region of Karnataka, International Journal
of Current Microbiology and Applied Science,
7(10): 380-391(http://krishi.icar.gov.in/jspui/
handle/123456789/17977).

Meena, S. R. 2017. Determinants and restraints in
production of snapmelon (Cucumis melo var.
Momordica) at large scale in hot arid regions:
A study. Indian Journal of Arid Horticulture,
12(1&2): 35- 39.

Meena, S. R, Jatav, M. K. and Saroj, P. L. 2018.
An adopting of improved variety of kachri
(Cucumis melo var. callpsus) in hot arid
region of Rajasthan: An impact assessment.
Indian Journal of Arid Horticulture, 13(1&2):
65-70 (http://krishi.icar.gov.in/jspui/
handle/123456789/18374).

Mishra, D. S., Singh, S., Singh, A. K. and Yadav,
V. 2018. Genetic variability in acid lime
accessions from central Gujarat. Indian Journal
of Horticulture, 75(4):703-708 (http://krishi.
icar.gov.in/jspui/handle/123456789/19644).

( 205



TN
ICAR-CIAH, ANNUAL REPORT 2018-19 HSed @

e €1 vy, Rig va, Rig, U &, greq, 4, gy Mishra, D. S, Singh, S., Singh, A. K, Yadav, V., Appa

@, @Y. 4L @R RIS, W Tl 2018, 31 RS H
AARs fAfderdr &1 b | §8TT wor
3% Eificdmeay, 75 (3): 362—368 (http://krishi.
icar.gov.in/jspui/handle/123456789/19645) |

Rao, V. V. and Saroj, P. L. 2018. Assessment of
genetic diversity in guava. Indian Journal of
Horticulture, 75(3): 362-368 (http://krishi.icar.
gov.in/jspui/handle/123456789/19645).

]:h_rL GTI's; o A o i S Monu, Naruka, I. S., Meena K. C., Haldar A., and

Gl 2018 | TEGT B gla, SUST 3R YT
TR IR IR ST &7 U9Ta (Vferad wfaa
Ud.) 31977 et 3% YRS giicdear 13 (1
3R 2): 74-78 |

Singh P. P. 2018. Effect of potassium and zinc
on growth, yield and quality of garlic (Allium
sativum L.) Indian Journal of Arid horticulture,
13(1 &2): 74-78.

Panwar, B. S., Trivedi, R., Ravikiran, R., Chet Ram

3R ARV TH. 2018 | HIfcTHeR ATHI 4
THIFT BR daIRIA ollh <ge e
S 39 ofexyd UUS dhocldy 3ih U859 34
ORI | §/STT Tl 3% ©iic GHlcd
R¥IST, 31 (1): 51—56 (http://krishi.icar.gov.in/

and Narayanan S. 2018. Molecular marker
based screening for bacterial leaf blight
resistance genes in landraces and cultivars of
rice in Gujarat. Indian Journal of Plant Genetic
Resources, 31(1): 51-56 (http://krishi.icar.gov.
in/jspui/handle/123456789/18052).

jspui/handle/123456789/18052) | Panwar, N. Rai, P. N., Kumar, J., Mishra, D. S.

UaR, UA., W, 9. UA, AR, o, fAsm S g
3R g, 1. 9. 2018 | <l 1 U Terrg
P R 3T T3 AT &I uHTa (et
feAfT QM) | STfer 3% BrAlBIcofl o8

and Singh, D. P. 2018. Effect of different
chemicals on litchi (Litchi chinensis Sonn.) cv.
rose scented. Journal of Pharmacology and
Phytochemicals, 7(4):1418-1422,

BIgCIBABT, 7 (4): 1418—1422 | Pareek P. K, Yadav, P. K, Kumar, S., Sarolia. D.

URIS A &, gred, W B, HAR, TH, RIS
Sl B, §IR, AR, AR. AR 3 THTT 2018,
SIS M & Yqug 3 gcice gfeue
HISTHe 3 oll% =Jfee Wed 3ifh s UM
e TRS ST | TRAIASA S 3B
BB TSI : 6 (4): 472—474 (http://krishi.

K., Bunkar, R. R. and Om Prakesh. 2018.
Studies on the response of integrated
nutrient management on leaf nutrient
status of date palm under arid condition.
International Journal of Chemical Studies:
6(4): 472-474 (http://krishi.icar.gov.in/jspui/
handle/123456789/17915).

icar.gov.in/jspui/handle/123456789/17915) | Rawat L. Tewari. A Bisht T. S. Prasad. S. and

ad, v, A, g, fowe, dgw, m¥re, Ua. Rk
Ireg, d1. 2018 | Sia—ysfHT iR Sufdfdg
UHAISUH &I JHd ATEAS IR I[OTHD
AN TR SII—H0T & A1 SR IRATS FTOIRT
(SR HTeell) H Ud) | §EvTorTel ool
3% Vfibeay WIgHd, 14 (2): 335—343 (http://
krishi.icar.gov.in/jspui/handle/123456789/19638)

TH, TR, @, 3iR fddem, gdifUadr| 2018,
SIHIA®G ST 39 ®c dulicdd i |
SEVTITT GTdol 3% PHYC HIgHIIaIcior Ug
UTigE ¥WigHol, 7 (10): 2649—2660 (http://
krishi.icar.gov.in /jspui/handle/123456789/18732)

( 203

Yadav, V. 2018. Effect of bio-priming and
colonized FYM with bio-controlagents on
quantative and qualitative traits and disease
management in barnyard millet (Echinochloa
crusgalliL.).International Journal of Agricultural
Sciences, 14 (2): 335-343 (http://krishi.icar.gov.
in/jspui/handle/123456789/19638).

Selvakumar, R., Jat, G. S., Nabi, S. U., Geetika, M.,

Gangadhara, K. and Chintha, Pradeepika.
2018. Genomic advances in root vegetable
crops. International Journal of Current
Microbiology and Applied Sciences, 7(10):
2649-2660 (http://krishi.icar.gov.in/jspui/
handle/123456789/18732).



AR/ WIPHIIU-BYEd, e gfRkided 2018-19
Rig 1. 1., J1ad va, Thadt 4. iR Ired 91 2018 |
Bl Hal H U e el (o)
P SUNT H B B W — TS FHeT |
VYT GTHoT 3% Ne HIgpIarlcilot U
UTige Wigw, 7 (5): 1307—1336 (http://krishi.
icar.gov.in/ jspui/handle/123456789/19639) |

Rig, T @ Rig, T4 3R RIS, 4. Ual. 2018 |
TR HIpIaRYe 371 9 (V7767 rHoria) |
e gIicHer, 6 (2): 52—57(https:/krishi.icar.
gov.in/jspui/handle/123456789/ 19707) |

Rig, I @. Rig, @ @, 7MW, IR, 1. iR wRAfern,
. B. 2018 | WU TAEIRIUSS TS
dorel fag Rererd g oell die BiRed 49 AT
AT TeER, STST IR AT | FevT9rTer ool
3% PiHBeT WS, 6 (2): 3359—3363 (http://
krishi.icar. gov.in/jspui/handle/123456789/17887)

Rig, 1. T, DIRd, R, T, Alddl, T U,
TR, BN . 3R FAR dI. 2018 | T
MM TUS e[ ghac FsY UreflaiT AR
IR B9 3% Uil (HRBT TUrIT TA.)
P QAT 78T | §SvTI9rTcT GTeT 3Ih PIHDH
v, 6 (3): 2538—2541 (http://krishi.icar.gov.
in/jspui/handle/123456789/18015) |

g, @ W, gaf T @. 3R Rig I 2018 TH
Yh SAdy & ded dF SAICEY Bl
AR | 3ISTT Tl 3% Elicwoay, 75
(3): 451—456  (http://krishi.icar.gov.in/ jspui/
handle/123456789/18143) |

S1. 2018 | b IRRATTAT H IRITHIT IedTe
& o0 R ISR (BIT9T SFTIoTHT Tel.) BT
i | 38T Gider 3Tk IR Elficdoar,
13 (1— 2): 39—41 (http://krishi.icar.gov.in/jspui/
handle/ 123456789/ 19712) |

Rig, wa, Rz, T @ fAsm 9w &R o
R, Gl Gl 2017, A H dIGlaR gl AR
HITBTIT AHeAd] TR Uiferl| 87 & MHR
BT Y9G | 39T Ter 3TF TS EiicHear,
12: 56—57 (https://krishi.icar.gov.in/jspui/
handle/123456789/18703) |

Rig, va, Rig, T & f3sm I ww &R 3
Mg, 41 4L 2017, SIEA A AT ObST B

Singh B. T., Rawat L., Chakraborty B. and Yadav
V. 2018. A recent advances in use of plant
growth regulators (PGRs) in fruit crops -
a review. International Journal of Current
Microbiology and Applied Science, 7(5):
1307-1336 (http://krishi.icar.gov.in/jspui/
handle/123456789/19639).

Singh, A.K.,Singh, S.and Saroj, P. L.2018. Exploring
morphovariations in bael (Aegle marmelos).
CurrentHorticulture, 6 (2): 52-57 (https://krishi.
icar.gov. in/jspui/handle/123456789/19707).

Singh, D. K., Singh, V. K., Ram, R. B. and Sarolia,
D. K. 2018. Ripening associated biochemical
changes with relation to jelly seed formation
in mango cv. Dashehari, Langra and Chausa.
International Journal of Chemical Studies, 6(2):
3359-3363 (http://krishi.icar.gov.in/jspui/
handle/123456789/17887).

Singh, D.S., Kaushik, R. A,, Solanki, S.P.S., Sarolia, D.
K. and Kumar V. 2018. Germination response
and interaction effect under polybag and
protray conditions of Papaya (Carica papaya
L) cv. Pusa Nanha. International Journal of
ChemicalStudies,6(3):2538-2541 (http://krishi.
icar.gov.in/jspui/handle/123456789/18015).

Singh, P. P, Verma A. K. and Singh, D. 2018.
Evaluation of brinjal genotype under hot
arid climates. Indian Journal of Horticulture,
75 (3): 451-456 (http://krishi.icar.gov.in/jspui/
handle/123456789/18143).

Singh,R.S.,Bhargava, R.,Meena, R.K.and Sharma, B.
D.2018.Evaluation of male date palm (Phoenix
dactylifera L.) for pollen grain production
under arid conditions. Indian Journal of Arid
Horticulture, 13(1&2): 39-41 (http://krishi.icar.
gov.in/jspui/handle/123456789/19712).

Singh, S., Singh, A. K., Mishra, D. S. and Appa Rao,
V. V. 2017. Effect of size of polythene bags
on seedling growth and budding success
in jamun. Indian Journal of Arid Horticulture,
12:  56-57 (https://krishi.icar.gov.in/jspui/
handle/123456789/18703).

Singh, S., Singh, A. K., Mishra, D. S. and Appa
Rao, V. V. 2017. Effect of shoot pruning on
yield and fruit quality of jamun cv Goma

( 205



'g/ i g 1 e
ICAR-CIAH, ANNUAL REPORT 2018-19  *.% ——‘—,—é—-'-‘!
as gy @ A

QUG AR Wl BT IO R YS YT BT
UM | SISgT GiHor 3B URS Elfddeay,

12:  100—102  (https://krishi.icar.gov.in/jspui/

Priyanka. Indian Journal of Arid Horticulture,
12: 100-102 (https://krishi.icar.gov.in/jspui/
handle/123456789/18704).

handle/123456789/18704) | Singh, S., Singh, A. K., Mishra, D. S. and Appa Rao, V.

Rig, va., Rig, v . fAsm, S). 14, &R o <, 4.
1. 2018 | Shac IJh BweldT AT T, TS
IR BT @Il Udied 3l wWie 3RS
(Riewr RAR) A eS| 51997 wifer
31H TR glfddoa, 13: 71—73 (https:/krishi.

V. 2018. Effect of rootstocks on growth, yield
and fruit quality attributes of sweet orange
(Citrus sinensis) cv Sathgudi. Indian Journal of
Arid Horticulture, 13: 71-73 (https://krishi.icar.
gov.in/jspui/handle/123456789/18701).

icar.gov.in/jspui/handle/ 123456789/ 18701) | Singh, S., Singh, A. K., Mishra, D. S. and Appa Rao,

Rig, wa, Rig, T & {30 S w4 &k 3
M@, 41 4l 2018 | ufREHl WRA & o I
yiRRerfara a3 @& d&d axial (HRWT Frvew
for) # 1S 3R ufirerd A%werdr iR wH BT
IR ST AiedT BT WH1T | $ISTT FoT 31
URS 8fdweay, 13: 71—73 (https:/krishi.icar.
gov.in/jspui/handle/123456789/18702) |

V. V. 2018. Effect of stem cuttings and IBA
concentrations on rooting and percentage
success in karonda (Carissa carandus Linn.)
under semi arid ecosystem of western
India. Indian Journal of Arid Horticulture,
13: 71-73  (https://krishi.icar.gov.in/jspui/
handle/123456789/18702).

Yadav V., Singh A. K. and Rao V. V. A. (2018). Effect

I1eq fam™, o, Rig iR ). 3mmr @ (2018) |
JAIcTBet o dISTRROT 3R SHR fahre wR iy,
3R HF BT 991@ | §I8TT T 3IH TRe
gifdwoay, 12 (1—2): 71—74 | (http//krishi.icar.
gov.in/jspui/handle/123456789/19132) |

of GA, and cow urin on seed germination
and seedling growth of custard apple.
Indian Journal of Arid Horticulture, 12 (1-
2):  71-74.  (http://krishi.icar.gov.in/jspui/
handle/123456789/19132)

areq e, v, Rig N oy <@ v, g Yadav V., Singh AK, Rao V. V. A, Singh S. and

3R iud. RIS (2018) | g vuat aRufIferc
—, T 3R JfeATgse glecis BEe BiH ORI,
RA | $SVH9IT Ol 3% Ve HIZHIFT |
TS E WIg~T| 7 (6): 548—555 (http:/krishi.

icar.gov.in/jspui/ handle/123456789/19133) |

Saroj P. L. (2018). Wood apple variability - an
underutilized dry land fruit from Gujarat, India.
International Journal Current Microbiology &
Applied Science, 7(6): 548-555. (http://krishi.
icar.gov .in/jspui/handle/123456789/19133)

Ta W, TR, &) 3. Bud, T ek Rig Yadav, L. P, Kumar, T. K., Tripathi, A. and Singh, S.

Ta. 2018 | UcRifdase uicRrfad uvs
fFRel dec 3 IR A ol =9 -
HARIGE TS HAR U8 AU wolol
AT SAFICD | YAPBeave Read Sieiers
10. 1007 /TH40003—018—0378—7 (https://
krishi.icar.gov.in/jspui/handle/123456789/19136)

2018. Antioxidant potentiality and mineral
content of summer season leafy greens:
comparision at mature and microgreen stages
using chemometric. Agricultural Research, DOI
10. 1007/s40003-018-0378-7 (https://krishi.
icar.gov.in/jspui/handle/123456789/19136).

Yadav, S., Chet Ram, Singh, S. and Rana, M. K. 2018.

2018 | SIHIfA®G TIUAT  SMEAQTE R
PRACRTSOIYE 3MMF Wlic SHfed Raia—g
URe UUS € Yoive | ST ool 31 ©iic
St Rardo, 31 (3): 315—327 I(http://krishi.
icar.gov.in/jspui/handle/1234567 89 / 18135) |

( 205

Genomic DNA isolation for characterization
of plant genetic resources - the past and
the present. Indian Journal of Plant Genetic
Resources, 31(3): 315-327. (http://krishi.icar.
gov.i n/jspui/handle/123456789/18135).



wr WHIAU-HYAN, af¥e ufddeT 2018-19

ICAR

ANeT g

2R, 4. 3R, 3R SR, TH. UH. 2018 | h &5
# wegatty afsral &1 Saea (@) | are
gfadT 3: 41—43 3R 52.(http://krishi.icar.gov.in/
jspui/handle /123456789/17984)

R, 91 AR, 3R WRIS, Ul TS, 2018. TR Hehel
D1 Sea IUH AleW] fhed | SEWIvSR —gor
(31—6@\_6!—\’—%?‘1'—6!?, 2018): 18.(http://krishi.icar.gov.
in/jspui/handle/123456789 /17966)

R, 1. 3R, 31X ARI], U, Ual. 2018. TH Y &5
H ToreT Scared @ forg @ el Wenfire |
g0 glidPmoay, faamR—aaca} |, 2018 |
Yl | 60—63 |  (http://krishi.icar. gov.in/jspui/
handle/123456789/17956)

AR, ). 3R, 3R WIS, W), Tt 2019 | ol Tek:
ORI & T Yh &5 # fhamt & forg
WEF| ¥ U9 Fleaes Focldord, 5 (1):
15—18 | (http://krishi.icar.gov.in/jspui/handle
/123456789/17985)

AN, L R, RIS, UL Ud, E@RR, U9, U,
AR, UA. &. 3R RiE, €. 2018 | IR ¥had
wool W U | 3PS sfid@oa
RyqrR—3TdcaR |, 2018 | YIUT | 58—59 | (http://
krishi.icar.gov.in/jspui/handle/123456789/17982)

IreR), 91 R, RHg, S &R v, 4 S 2018,
ORI @ T Y &5 & Aaid ExGall
# fafqear| srgHivee o7 (racaR—fasdeR,
2018): 18—19| (http:/krishi.icar.gov.in/ jspui/
handle/123456789/17967)

T, ST, B, T Ofl. 3R S, T 91 3R,
2018. Uiiddhdl fhew CarAl—y = <o
BR TN EfddheaRa Ursfdefacl| @ver
BT §—orer 5 (12): 33—3% (http:/krishi.
icar.gov.in/jspui/handle/123456789/18033)

TR, $., Ied, U, W, moRmg, 41 4, Rig,
T, R WS, W U 2018 oFAAE
IRTeT IR BITR BR Treaed | 30T+
gifd®eav| 63 (5): 64—68 (http:/krishi.icar.gov.
in/jspui/handle/123456789/18923) |

TR, T, TH. 3R HAR &. 2018. RIUT Ue—w1
R | 3PSTT gIidHear, 63 (5): 114—117 (http://

krishi.icar.gov.in/jspui/handle/123456789/17911)

Popular Articles

Choudhary, B. R. and Haldhar, S. M. 2018.
Production of cucurbitaceous vegetables
in arid region (Hindi). Khad Patrika, 3: 41-43
& 52. (http://krishi.icar.gov.in/jspui/handle
/123456789/17984)

Choudhary, B.R.and Saroj, P.L.2018. Development
of high temperature tolerant variety of
longmelon. ICAR News (Oct.-Dec.,, 2018):
18. (http://krishi.icar.gov.in/jspui/handle
/123456789/17966)

Choudhary, B. R. and Saroj, P. L. 2018. Tunnel
technology for quality produce in hot arid
region. Indian Horticulture, Sept.-Oct., 2018.
pp. 60-63. (http://krishi.icar.gov.in/ jspui/
handle/123456789/17956)

Choudhary, B. R. and Saroj, P. L. 2019. Low
tunnels: boon for farmers in hot arid region
of Rajasthan. New Age Protected Cultivation,
5(1): 15-18. (http://krishi.icar.gov.in/jspui/
handle/123456789/17985)

Choudhary, B. R, Saroj, P. L, Haldhar, S. M,
Maheshwari, S. K. and Singh, D. 2018.
Thar Sheetal fetches premium prices.
Indian Horticulture, Sept.-Oct., 2018. pp.
58-59. (http://krishi.icar.gov.in/jspui/
handle/123456789/17982)

Choudhary, B. R, Singh, D. and Sharma, B. D.
2018. Diversity in muskmelon under hot arid
region of Rajasthan. ICAR News (Oct.-Dec.,
2018): 18-19. (http://krishi.icar.gov.in /jspui/
handle/123456789/17967)

Gajanan, G., Rudra, S. G. and Reddy, S. V. R. 2018.
Particle Film Technology- A new tool for
enhancing horticultural productivity. Kerala
Karshakan e-journal, 5(12): 32-35 (http://
krishi.icar.gov.in/jspui/handle/123456789
/18033)

Gangdhara, K., Yadav, L. P, Apparao, V. V., Singh, S.,
and Saroj, P. L. 2018. Leguminous vegetables
are harbinger for tribals. Indian Horticulture.
63(5): 64-68 (http://krishi.icar.gov.in/jspui/
handle/123456789/18923).

Haldhar, S. M. and Kumar K. 2018. Reaping
pest-free ber. Indian Horticulture, 63 (5):

( 205



SiTed, TH. &, dells, TR, Y., HHT, =T 3R T,
d. I 2018 | IR AETATH TN Hra
Aes | 3sTT  gifidweavy| fIdaR—sragar
2018 YU | 95—97(http://krishi.icar.gov.i /jspui/
handle/123456789/19718) |

PR, O, DA, TA. S, ToHT 5. w4, RHE O
q. 3R wEr| 2019, AT S wWie
NS o AP | 30sT7 ElfcHoar,

STHARI—HRaNT 2019 |

FHAR, B. 2018 | SISIUAR : B! Bl AfTaRet STefdry]
gRRfR & 99T | SiTde yverfdforvie TUe
scw #FoHe. drdY.14—16 (http://krishi.icar.gov.
in/jspui/handle/123456789/ 19331) |

FAR, . 3R I IM 2019 | YD &3 H A
@ Sifds Wl b &m H pol SR
Wil @t Sifdsw @, o 1S, wvrer, o
ver, @, & eR. 3R ders, IR (3)
qrdr | 47-50  (http// krishi.icar.gov.in/ jspui/
handle/123456789/17926) |

AR, . AR [, S 2019 | ARITH HecdeH
3T dfSTeae dacd WoR | b &3 4 Bell
3itv afesrr @t Sifdes @l | 1St G,
N uer, g@erd, § 3R 3N gors, IR (9)
qqr| 73—77  (httpy// krishi.icar.gov.in/ jspui/
handle/123456789/17927) |

ARTR), TE. P, AR ARR, 9 R 2018,
gHaRfdcd H JHIRAT & Jaga— AR &
AR IBI | §0STT &icHaw 63 (05):
114—117 | (http://krishi.icar.gov.in/ jspui/handle/
123456789/18010)

IR, AR W, Ul U 2018 | b HHA!
IRIR® ABR &1 WeeH | 3STT ElficHoa,
gt 118—122  (http://krishi.icar. gov.in/jspui/
handle/123456789/17948) |

A4, TE. AR, WIed, TH. . AR ARG 9l Tl
2019 BRI ® I fH@A BT Iore

qSH (FHAT Fell 9. BIeeTe) | STEHITITT
o7, Ul | 6 H U |

e, €. ww, Rig, w4, RiE, T . SR ey,
dr. 2018 | 3% Yb A H g DI IR |

ICAR-CIAH, ANNUAL REPORT 2018-19 'Jﬁ. ——‘—,—é——-'-‘!
x A
114-117 (http://krishi.icar.gov.in/jspui/

handle/123456789/17911).

Jatav, M. K., Balai, R. C,, Meena, A. and Sharma, B.
D. 2018. Proper INM enhances kachri yield.
Indian  Horticulture.  September-October
2018 pp. 95-97 (http://krishi.icar.gov.in/jspui/
handle/123456789/19718).

Kanwar, J., Kaul, M. K,, Naruka I. S, Singh P. P. and
Saniya. 2019. Sanitation of sweet orange
through micro-grafting. Indian Horticulture,
January-February 2019

Kumar, K. 2018. Seed treatment: saving crops
from adverse climatic conditions. In: Orchard
establishment and its management.pp.14-
16 (http:// krishi.icar.gov.in/ jspui/ handle/
123456789/ 19331).

Kumar, K. and Chet Ram 2019. Organic cultivation
of lasodain arid regions./n: Organic cultivation
of fruits and vegetables in arid regions,
Sharma, B.D., Saroj, PL., Choudhary, B.R. and
Balai, R.C. (Eds.) pp. 47-50 (http:// krishi.icar.
gov.in/ jspui/ handle/123456789/17926).

Kumar, K.and Singh, D.2019. Organic cultivation of
vegetable cactus pear. In: Organic cultivation
of fruits and vegetables in arid regions,
Sharma, B.D., Saroj, PL., Choudhary, B.R. and
Balai, R.C. (Eds.) pp. 73-77 (http:// krishi.icar.
gov.in/ jspui/ handle/123456789/17927).

Maheshwari, S. K. and Choudhary, B. R. 2018.
Managing diseases in cucurbits- the eco-
friendly way. Indian Horticulture 63 (05):
114-117. (http://krishi.icar.gov.in/jspui/
handle/123456789/18010)

Meena, R. K,, Sarolia, D. K., Singh, R. S., Bhargav, R.
and Saroj, P. L. 2018. Managing physiological
disorders in arid fruit crops. India Horticulture,
pp 118-122 (http://krishi.icar.gov.in/jspui/
handle/123456789/17948).

Meena, S. R, Jatav, M. K. and Saroj P. L. 2019.
Quality evaluation of improved varieties of
kachri (Cucumis melo var. callosus). Published
in ICAR NEWS, pp. 6

Mishra,D.S.,Singh,S.,Singh, A.K.andYadav,V.2018.
Aardh Shusk Kshetron me Neebu ki Baagwani.

( 20%



WIPHIIU-BYEd, e gfRkided 2018-19

U
ICAR

kg amawﬁ, 12: 59—62 (http://krishi.icar.gov.in/
jspui/handle/123456789/19646) |

s, €. v, RiE, vd, 48, s, ared, 41 3R
3T 79, 91 2019. TRIS oITgH | STRISIHd
fafdgar @1 @~ sPsgT  EllHoar,
SHI—HRax], 34—36 (http://krishi.icar.gov.in/
jspui/handle/123456789/19640) |

s, S . 2018, HoIAEd & HEIH W I
o™ | 3108T7 gifd®wean, 63 (5): 107—109 |

IS, N, JWRME, dI. d1, Ired, gadl, g
. 3R wmi, 1) 2018, ¥R BY : UH AT
&1 Aiew] Feo [ | 3108TT gricdheav |
ATd—3TeT: 19—22 (https://krishi.icar.gov.in/
jspui/handle/123456789/19695) |

fq, arg, TR, B, AR HO, SIUA. 2019.
HISCIFSTRH: ¢ fSeifaawrs uiecs |isd
UUS qTeR | Hvel HIH, 6 (10)% 27—30 | (http://
krishi.icar.gov.in/jspui/handle/ 123456789/19333)

2018 | Jouaed & #RgA ¥ feael @
AN TN AT 3OSTT EifdFHean, 63
(5):  101—106 | (http://krishi.icar.gov.in/jspui/
handle/123456789/18030)

FARAT, S $. 2018. HecldieT FeYCATTTS
7T 9 IR Ao | 30T srfidHeav
63  (4):34—39  (http://krishi.icar.gov.in/jspui/
handle/123456789/19365) |

FARAT, S &, TR, UA.UA, 91, T &, 3R
WIS, Ul Yol 2018 | M Y GoAdg b
foru st &1 fhel @Y uga | STHITaIY
ol 24 (4): 7—8 (http://krishi.icar.gov.in /jspui/
handle/123456789/19335) |

FARAT, $1. ., AR, TA. UA. 3R T9i, T 2018.
JexgfecTigoes RS dfSicaedd BR 37764 |
30STT gifd@mear, 63 (5): 47—52 (http://krishi.
icar.gov.in/jspui/handle /123456789 /19336) |

Wl 4. va. &R @R, L IR 20191 Y
et & wer: XA ariRRerfaa & forg
NG | TIF JofIcqc FIgd HIIT Bl FHINGT
1—3 HRaY], 2019 ¥ T, SIEYR H AT B8 |
1. 9. g, e, TSiisR—andengdiemns,
IRIVRAT RT UIRra | UTdl | 43—47 | (http://
krishi.icar.gov.in/jspui/handle/123456789/17969)

Maru Baagwani, 12: 59-62 (http://krishi.icar.
gov.in/jspui/ handle/123456789/19646).

Mishra, D. S., Singh, S., Singh, AK., Yadav, V. and
Appa Rao, V.V. 2019. Exploring promising
diversity in acid lime. Indian horticulture,
January-Febuary, 34-36 (http://krishi.icar.gov.
in/jspui/handle/123456789/19640).

Mishra, D. S. 2018. Enhancing income through
value-addition. Indian Horticulture, 63(5): 107-
109.

Raja, S., Apparao, V.V, Yaday, L. P, Singh, S. and
Sharma, B.D.2018.TharHarsha:anewdrought
tolerant drumstick. Indian Horticulture. March-
April: 19-22 (https://krishi.icar.gov.in/jspui/
handle/123456789/19695).

Ravi, Y., Gangadhara, K. and Manjesh, G. N.
2019.  Phytoremidiation: to  detoxify
polluted soil and water. Kerala Karshakan,
6(10): 27-30. (http://krishi.icar.gov.in/ jspui/
handle/123456789/19333)

Reddy, S. V. R, Meena, R. K. and Bhargava, R.
2018. Doubling farmers’ income through
value addition. Indian Horticulture, 63(5):
101-106. (http://krishi.icar.gov.in/jspui/
handle/123456789/18030)

Samadia, D. K. 2018. Cultivating underutilized
vegetables in arid region. Indian Horticulture
63 (4): 34-39 (http://krishi.icar.gov.in/jspui/
handle/123456789/19365).

Samadia, D. K., Haldhar, S.M., Verma, A. K,, and
Saroj, P. L. 2018. Identification of vegetable
varieties for hot arid climate. ICAR NEWS,
24(4):7-8 (http://krishi.icar.gov.in/jspui/
handle/123456789/19335).

Samadia, D. K., Haldhar, S. M. and Verma, A.K. 2018.
Underutilized arid vegetables for income.
Indian Horticulture, 63 (5): 47-52 (http://krishi.
icar.gov.in/jspui/handle /123456789/19336).

Saroj P. L. and Choudhary, B. R. 2019. Arid
vegetable crops: boon for desert ecology.
In: Souvenir of I**VVegetable Science congress
held from 1-3February, 2019 at AU, Jodhpur.
Published by Dr. B. Singh, Director, ICAR-IIVR,
Varanasi. pp. 43-47. (http://krishi.icar.gov.in/
jspui/handle/123456789/17969)

( 20@



TR, 0L T, 3R dler), 1. IR, 2018 | e«
SIS 36 UIRT Hafded © T g9 BR
BEY M YRS S| R H 19-26
STFa, 2018 & IRTAT H¥Aal 3R dIST ATt
& foru wRfera Wil ofik Wil A veeH
R UfR1eTor #garel | WYY | 55—60 | (http://krishi.
icar.gov.in/jspui/handle/123456789/17968)

IRIfeTAT 1. B, AR HAT JIRB. 2018 | IMifADT

GRET & forg R 1 1T | 37087 sriddoav
(frey ofes RAa—atae,): 78—81 (http://krishi.icar.
gov.in/jspui/handle/ 123456789/18151) |

AEATHAR, R AR TRRT, &. 2018. duilcdd

INISST BIR 316 B s | 3087 81fddhoar
5 (10): 1260—1268 (http://krishi.icar.gov.in/jspui/
handle/123456789/18733)

g, T & g ., W, 9 ua fasm S
T, 3R gred, dl. 2019 | I H SAIARIS
gRaaefiaar @ @t | §0sTT gifcdeay,
SHaRI—HRax], 51—52 (https://krishi.icar. gov.in/
jspui/handle/123456789/19708) |

fHE oRTW. 2018, WoR WRI iR o9 @
fou we eyl wa| 3Ps¥T EfiHoav,
63 (5): 17—21 (http://krishi.icar.gov.in/jspui/
handle/123456789/18705) |

Rig, T4, Rig, T &. s, 1 . iR ey g,
. 91 2018 | STHA ¥ I=d G Tl UEF |
farl ®1 3y ‘N[ sy E1fcdenr,
Hﬁ— I, Yrdi14—16 (https://krishi.icar. gov.in/
jspui/handle/123456789/19732) |

fHg, wa, g, T & fsm 9L ww, W, Wl
Uel. 3R 3rmr @, a1 41 2018 | WReH iR
g9 & oy S | 379897 &Tfddoay, Ridar—
ISR, 4Iq133—36 (https://krishi.icar. gov.in/
jspui/handle/123456789/19731) |

Rig, va, g, © @ fsnm, @ w9, WRo, .
Ue. SR err v, 9. 1 2018 | fRiSH g
QIR Be BR Z8ad 15097 8Tiddear,
fder— sracer, WUI37—41 (https://krishi.icar.
gov.in/jspui/handle/123456789/19730) |

Rig, va, Rg, v &, orr w9, @ Y, Wt
MR, 3R ¥mAi, 1. SN 2018, AR WAfd : A

BTl fhed | 30T s1fldHoay, dAi— 3mid,

'g/ i g 1 e
ICAR-CIAH, ANNUAL REPORT 2018-19  *.% ——‘—,—é—-'-‘!
as gy @ A

Saroj, P. L. and Choudhary, B. R. 2018. Tunnel
technology of growing cucurbits: A boon for
farmers of arid region. In: Training Manual on
Protected cultivation and precision resource
management for horticultural crops and seed
spices held from Jan. 19-26, 2018 at NRCSS,
Ajmer. pp. 55-60. (http://krishi.icar.gov.in/
jspui/handle/123456789/17968)

Sarolia D. K. and Meena R. K. 2018. Nursery raising
for livelihood security. Indian Horticulture
(Special issue Sep.- Oct): 78-81 (http://
krishi.icar.gov.in/jspui/  handle/123456789
/18151).

Selvakumar, R. and Gangadhara, K. 2018.
Vegetable varieties for urban home garden.
Indian Farmer 5(10): 1260-1268 (http://krishi.
icar.gov.in/jspui/handle/123456789/18733)

Singh, A. K, Singh, S., Saroj, P. L., Mishra, D. S. and
Yadav, V. 2019. Exploring genetic variability
in bael. Indian Horticulture, January-Febuary,
51-52 (https://krishi.icar.gov.in/jspui/
handle/123456789/19708).

Singh R. S. 2018. Date palm: an ideal fruit for
health and wealth. Indian Horticulture, 63
(5):  17-21  (http://krishi.icar.gov.in/jspui/
handle/123456789/18705).

Singh, S., Singh, A. K., Mishra, D. S. and Appa Rao,
V. V. 2018. High density planting in jamun
doubles farmers income. Indian Horticulture,
May- June, pp14-16 (https://krishi.icar.gov.in/
jspui/handle/123456789/19732).

Singh, S., Singh, A. K., Mishra, D. S., Saroj, P. L.
and Appa Rao, V. V. 2018. Jamun for health
and wealth. Indian Horticulture, September-
October, pp33-36 (https://krishi.icar.gov.in/
jspui/handle/123456789/19731).

Singh, S., Singh, A. K., Mishra, D. S., Saroj, P. L. and
Appa Rao, V. V. 2018. Chiroji is promising fruit
for tribal. Indian Horticulture, September-
October, pp37-41 (https://krishi.icar.gov.in/
jspui/handle/123456789/19730).

Singh, S., Singh, A. K., Appa Rao, V. V., Bhargawa,
R. and Sharma, B. D. 2018. Thar Pragati: New
phalsa variety. Indian Horticulture, March-

( 20%



WIPHIIU-BYEd, e gfRkided 2018-19

U
ICAR

qdqr 17—18 (https://krishi.icar.gov.in /jspui/
handle/123456789/19733) |

e, T & 2018 | WIS TRE He diade |
310eTT g1fd®Hea, 63 (5): 82—88 (https://krishi.

icar.gov.in/jspui/handle/123456789/19710) |
8, v &. 8, vd, WRI9, Ul Ud. 2018 | WM

T U BHEY EREU| sedd gifiddonn,
63 (6): 21—22 (https://krishi.icar.gov.in/jspui/
handle/123456789/19709) |

Rig, 1. O IR @ T &. 2018. &I Fifvral
T T OR SOC | 308¥T  ElddonrR,
RydaR—3Tdcar 2018 |

qH, U B, IR TR, U Ul 2018, WX MR
HHA UUMEll & ATIH ¥ JMTSlfdd FRef |
30T g1fiddHear, 63 (5): 53—58 (http://krishi.
icar.gov.in/jspui/handle /123456789/17987) |

qhl, U B, TN, 9 3R IR e, 9. @
2018 | farl &1 Aqfg & oy gsh Afear |
3PeT gifdwHear, 63 (5): 123—132 http:/

krishi.icar.gov.in/jspui/handle/123456789 /17996)

Ired, Tel. U, TERT, &, TURmE, 41 41, g,
Td. 3R W, 9. e 2018 | SARTH: Uh
IgSeed Ul | 308TT Enfddeav| 63 (5) |
UYrdi—8994 | (http://krishi.icar.gov.in  /jspui/
handle/123456789/18924)

I1ed, 1. 2018 | HeTIdeH Ah HRcs T Bl
AR 30sFT  EIfcweay,  RIdeR—eTdaeeR,
2018,42—46 | (http://krishi.icar.gov.in/jspui/
handle/123456789/18928)

qed, 91 2018 | HIS WA MfIATRIAT BT W
IR Wgg @Al Bl g0syT  ElidPonr,
ﬁlﬂﬁ?—&ﬂ%ﬁ—\’ 2018, 74—77 | (http://krishi.icar.
gov.in/jspui/handle/123456789/18929)

a1, 4. g, U . R, g9, o wrg, 4 4l &iR
fAsm, 1. T, 2018 | SATONdDT GReMm & folg
Haree @1 Sa fAfdudr &1 <A1 ssTT
gifdpeay, ATH—3MA 2018, 19—21 | (httpy/
krishi.icar.gov.in/jspui/handle/123456789/19131)

April, pp17-18 (https://krishi.icar.gov.in/jspui/
handle/123456789/19733).

Singh, A. K. 2018. Propagating arid fruit
commercially. Indian Horticulture, 63 (5):
82-88 (https://krishi.icar.gov.in/jspui/
handle/123456789/19710).

Singh, A. K., Singh, S., Saroj, P. L. 2018. Goma Yashi
at Farmers, Doorstep. Indian Horticulture,
63 (6): 21-22 (https://krishi.icar.gov.in/jspui/
handle/123456789/19709).

Singh, P. P and Verma A. K. 2018. Thorny brinjal
blooming in Thar desert. Indian Horticulture,
September-October 2018.

Verma, A.K.andSaroj,P.L.2018.Securinglivelihood
through ber based cropping system. Indian
Horticulture, 63(5): 53-58 (http://krishi.icar.
gov.in/jspui/ handle/123456789/17987).

Verma, A. K, Choudhary, B. R. and Samadia,
D. K. 2018. Arid vegetables for farmers
prosperity.  Indian  Horticulture,  63(5):
123-132 (http://krishi.icar.gov.in/jspui/
handle/123456789/17996).

Yadav, L. P, Gangdhara, K., Apparao, V. V., Singh,
S. and Saroj, P. L. 2018. Drumstick: a multi-
purpose plant. Indian Horticulture. 63(5).
pp-8994.  (http://krishi.icar.gov. in/jspui/
handle/123456789/18924)

Yadav, V. 2018. Cultivation of custard apple
fetches more. Indian horticulture, September-
October,2018,42-46. (http://krishi.icar.gov.in/
jspui/handle/123456789/18928)

Yadav, V. 2018. Wood-apple keeps tribals healthy
and wealthy. Indian horticulture, September-
October 2018, 74-77. (http://krishi.icar.gov.
in/jspui/handle/ 123456789/ 18929)

Yadav, V., Singh, A. K, Singh, S. Appa Rao,
V. V. and Mishra, D. S. 2018. Exploring
biodiversity of custard apple for livelihood
security. Indian Horticulture, March-April
2018, 19-21. (http://krishi.icar.gov.in/jspui/
handle/123456789/19131)

(21&



|ASAT Aoy HAR Td UH UBIRT UKD, 2018.
BE hhsl B IAE TG UHEHNOT |
7% GTETUf] — aTfSes TSTITST Yi3ehT, HThaTgd
— B Y qEEE W, IBER
(RToRIE) | i 120 UST 54—56 (http:/krishi.
icar.gov.in/jspui/handle/ 123456789/19368)

|AEMGAT  f&ellu HAR. 2017, WSTST  STRIRT

dNTE BEel  Saed YUl | #e
- 4 ceﬂjq
— P Y qEEH AR, IeeR

(RTSTReI) | 3fdh 11: UST 55—62 (http://krishi.
icar.gov.in/jspui/handle/123456789/19366).

FAIfed faeliy HaR] R U9 TH 9 3R
HAR AT (2017) YH SAT Geoll HAA
45T SAeT — Ub UREA | 79§l —
qiffep  ISTET UfPI, ATRIAIY — s
Yh AT A, bR (TSR | 3
11: UST 73-76 (http://krishi.icar. gov.in/jspui/
handle/123456789/19367).

HAR AR, TR UL Tat. 3Rzl 41 <1 2018,
IR # B8R 99 ¥ M 9QN. el W,
TAR—fHIR 2018, UST  20—23. (http://krishi.
icar.gov.in/jspui/handle /123456789 / 17993)

FAR, R, TRT, Ol TH. AR AW, AR, 2019.
AR B Sfdd Wil — FARY TG FHE.
Yb A Bl Td Aol B Sifdd
| dured— A fIE, WK iU,
AR AR, 3R Tl AR, AL HIHI.
— AT, GIHTR . UST.37—42 (http:/krishi.icar.
gov.in /jspui/handle/123456789/17992).

U. @. 2019. YR 197 rfAfw— e gRed.
"I A Well Td dfeordl d Sifde T,
durgd— AT @SN, R diue, dles)
IR, IR TS AR, AN, ATHITTI— DT,
fHFR. U 9—14 (http://krishi.icar.gov.in /
jspui/handle/123456789/17995).

3R RT, . TH. 2018, "9FR & Wl &I
H MR @ IAEH THAID . AUGH— dIRde
A, smad e, fiaa & ofR, ggae!, U
TSl |1, 9 U9 ISR, JOTold 8RR 3R T &

ICAR-CIAH, ANNUAL REPORT 2018-19

ITed. 3R 3R TF —Phoi, SIhR. Uol.28—33

FAR, . UG [G8, 1. 2018, WEqd @I SNV
A, {% IRTAUll (JISTHTST Uil 2017—18)
129l 3P, USS 45—46 (http:// krishi.icar.gov.in/
jspui/handle/123456789/18141).

HAR, &, (8, 1. Ud SRare, TH. . 2017. UIVH
I GG U4 AvdR A @ BHd bacd
fUR. 7% 9ETaol (RISTYNT 3T 2016—17)
1197 3, IS 67—72 (http://krishi.icar.gov.in/
jspui/handle/123456789/17917).

HAR, URIG Udd, AR, d9®, dred, Ul @,
FAR, T 2018. Sifdd WS IUTEH B
I Theildh. PV [HROT 3 —5, S TS
21—25 http://saaer.org.in (http://krishi.icar.gov.
in/jspui/handle/123456789/19364).

TRT, . Q. d)a@l, <41 981, HAR, Holld, FAR,
319, FAR, DT AR A, fem 2019, AR
P d=D T A WAl Hureh— ez,
HAIHAITT —buld qaT Tdurdl JHET T,
PHIATA. UST. 99—101 (http://krishi.icar.gov.in/
jspui/handle/123456789/18176).

AR 3R AU, MBI 2018. R & Hadl
do-Ie’. Aued— dRde Hid, Ead g,
fiae & IR, Gegaledll, T v A, a1 o
JER, YOG 3R 3R TH $F qTed. HolRl TR
AR TH, SHR. US.34—36 (http://krishi.icar.
gov.in/jspui/handle/123456789/18149).

RMbe R el ferm 2019, ‘gA A H
ERUGIR (301" UG — e, drhargy
—Be1d aT AU SIHET T, PHRAT.
U, 89—91  (http://krishi.icar.gov.in/jspui/
handle/123456789/18175).

AGH dlel. 2018. Sifdd Wl A feami @
ol 3T 3R Bl B SATGHAT . UfHbT—
Qv—f%f favor U, 52-55 (http://krishi.icar.gov.in/
jspui/handle/123456789/18150).

TR, . U, HAR MR, M Al AR SRaTel TH. &.
2019. T4 @1 i1 IR Thei1dh, "&b &A™

(213



afssral § 99T Sded dea. HaTEd—
ARl @ TR, TR THUHA. 3R WReT .
Uel, SMSHITRTR—VIRMEUUd, bR, Uol.
55—57  (http://krishi.icar.gov.in /jspui/handle/
123456789/18177).

ey 1. 3R, TG AR, TH. 2017—18. ARs Icara-
DI qHID | 7% IRTAOl, 120 40—41 (httpy/
krishi.icar.gov.in/jspui/handle/123456789/17947)

AreR), 1. 3R, TG ORIoT, Wl Tol. 2018. WUT
YRR P &1 g &3 H IareTe T,
71(6) 3daR, 2018 JATARI U3 | T Il (http/
krishi.icar.gov.in/jspui/handle/123456789/17984)

qaRAT, AT <41, AR, Hew, AR, FHA qdl
R RY, e 8. 2018, AT § W @
el S[dTs. UlhT— Py fHRoT UST.37—42

AR, TH. . UG galTs, 3R, Wl 2019. TISHISH
A IUFARE MR &1 WIE 991 | &b &>
%ol Ud afesral @ Sifdd Wl H UHIfRK
(Aured—9ml, €. S, RIS, UL T, e,
1. 3R, UG 9Ty, MR, ¥1.), HIEHATE— Dl
b INTEl G, bR (ISRAM), US
H&AT 123—1279  (http://krishi.icar.gov.in/jspui/
handle/123456789/18016)

AR, U, &, dlEN), o). TR, TG 4T & S
2019. dAfsoral # Sifas fafr & wwfea 9
0T | g &5 Bl Td ATl @ oifde
el H g (Furedm—erHf, €. ), R,
9. Tel, AN, d MR U9 gells, SR, ¥l
), WTHIAII— D Y&h NGl R,
PR (JIORAM), UST & 51-56. (http:/
krishi.icar.gov.in/ jspui/handle/123456789/18014)

ARER), TH. &, dRR), §). R, U9 Bk T
T 2019, ARl @ vgE dEIRAl @
TSI | Y A Aol BT dieircared
H# yeIRa (Aured— dEN, 91 3R, ToRR
T¥. UH. T ARIS, Ul U, WEhAgE— il
Y IEEAHE G, GIdR - ([IOReIE), IS
H&T  117—118.  (http://krishi.icar.gov.in/jspui/
handle/123456789/18017)

Y], U, &., dien, 1. IR, <dl, IR ud

TAUR U, TH. 2019. Afsordl H FHfbd R
FFor| g ey dfsrl w1 dioiicare

H UpiRd (AUredh— dRRI, 49 MR, EolER
T, TH. UG RIS, W Uel), AT — B
e FETEMT GRAM, bR (ISTRRIH), US
H&T  119—121.  (http://krishi.icar.gov.in/jspui/
handle/123456789/18018)

A4, B, WWIfeR, dUd HAR Td g,
RARIAR. 2018, RIORA &I TH Td Y
gRRf@T # oz & I=a fhe, N
fHRoT: 6. UST W&, 7—10 (http://krishi.icar.gov.
in/jspui/handle/123456789/17970).

AT, BT, Ve, faog B9 Ug WRIfordT, <Iudh
FHAR. 2018, TIRUST H oI Hag+— AR
g9 ) Y, 9% Irrarll U9 =, 87—ss.

W1, B, R, dud BAR Ud Vg, faew
MBI 2018. IR H Bl Hed Th THR TR,
TSR U cHl, UST AT, 10—11 (httpy//
krishi.icar.gov.in/jspui/handle/123456789/18000).

HH1, RraR™ Ud U9 UET URI$. 2018, HH &
H erayrl |fesral BT urvo-eiwef wawy
Y HS TGOl ISTHINT IS 97—102  (http://
krishi.icar.gov.in/jspui/handle/123456789/18698).

M, AN, kAT, TH. &, TR, O T 3R FAR,
3R, 2019. "B HENA®H— PN & I
Oifdes @I’ . Huledh— T dISL, AR
Yuer, ANl dLeR. SR Fells IR, Al WTdh

JJU—bgaTel, dIeblR. USl. 96—102.

RSl IS IBe. 2018, SR URATT BT ARATI
T OR Y9G, 7% I, 12: 91—93 (http:/
krishi.icar.gov.in/jspui/handle/123456789/18034)

XS, fasra e, Hom MBI, TG RIS,
2018. ARTHAI— AT BT Udh IUfET UvdH
Ted TSI, fa=i= TRAT e, 104: 50—51. (http://
krishi.icar.gov.in/ jspui/handle/123456789/17971)

i, U. &. vd g, $1. 2018. U1 Ud SwEfy ol
A WNR RAN UTdd (THeel) H Wl 7%
qrrardf,  38—40 (http://krishi.icar.gov.in/jspui/
handle/123456789/17997).

8, =, IR, HAGY Td GRS, YU 2018.
YIYoTdT H MRYR W& | 7% IErarofl, 1137 3,

U5 52—54.

(215



'g/ e
ICAR-CIAH, ANNUAL REPORT 2018-19 & ——‘—,—é—--‘:‘
s . B B

R1g, N1l 3R 99 3@ 2017—18. IR = A
PHICTR 9 BT Wl 7% IR, USl. 63—66

78, 9odR, TR, U9, UH. Ud II€d, U9, O,
2018. 9T H T dlel I PIc Td IAHT
FAfbd dlc Udud. BN fdRer,  3f@—s,
S, 18—20  (http://krishi.icar.gov.in/ jspui/
handle/123456789/17913).

AN/ S BRIGE H IR AIRT

T @ 4 41, Rig, v, Rig U @, fasn 2
TH, Iied, 41 3R RIS, GIUd. 2018, W%
HUfITT 39 FRcs VWA T STAY SITRIMSTH
g Higas! AR | Sdedar iR ei®
HIDIPROT (AR GIh) 9¢M & ol I
IRTAT TR TSR RIS, 27—29 3TFCaR 2018
B fHR (IORAE), WAL 42 (http://krishi.
icar. gov.in / jspui /handle /123456789/ 19704)A

, fsm, 1 wE. SR 3™, R 2018 | UCRY®
AT 3R va &1 forell fe JIeT dcs &
gfg IR IUST fARIVATS U9 | 27—29 AR,
2018, Ul 38 & TR HIHIIGU—DH YA,
PR, IORAT ¥ IARHAT AR 1B
ALHIDHROT B dGIH & oI Y& IRTEHl W
TSR AR |

v, omd, aferd R wmf, 4 . 20181
SIFAA—dIgS 39 ATS(oIdh] HRACIZoIeE JUs
TRAUSE  UATIR 3 rsAfed—disd
SIF BT SYNT Ao UUs gI8e &4 39
TERAAT | MSHITIR—HIMSuUd, fipeR +
27—29 3MFCAR, 2018 Bl IAEHAT e AR
amfefes werhaxol & foly & ImTEarF W
IMERT T BT FIRGT | WU | 18 (http://
123456789

krishi.icar.gov.in/
/19632) |

ey, €Y. TR, &R IRI, W, Tet. 2019. IrASEARTE
I HHAfed g1 Ble TR qoA i
G | G| 39. 1—-3 WRa¥I, 2019 A T,
SR H AT Heoll argdaT 3R e
H IR AN IR B doilcdd |19

jspui/handle/

EORR UH. UA. 2018. 3R &1 %Al H oW+ dTel
Y e, &fd, ugard ud FRIEL geh &l
H MR I UEIRDHI, FHoRI, R, 3R,
Ty, PR Ul 20—24 (http://krishi.icar.gov.in/
jspui/handle/123456789/17912).

TAER, U, TH. 2017—18. Yh &F H o= &l
BHA H S dTel = die, &fd Ud ugdr |
A qRTGTOf, 12: 81—83 (http://krishi.icar.gov.in/
jspui/handle/123456789/18058).

Abstract published in proceedings of seminar/
symposium

Appa Rao V.V, Singh, S., Singh, A. K., Mishra, D. S.,
Yadav, V. and Saroj, PL. 2018. Leaf sampling
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red fleshed guava (Psidium guajava L.) clones
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2018. Production technology of pomegranate
in arid region. CIAH/Tech/Bull.No.65, ICAR-
CIAH, Bikaner, India (http://krishi.icar.gov.in /
jspui/handle/123456789/19334).

Maheshwari, S. K. and Haldhar, S. M. 2018. Disease
managementin arid horticultural crops. CIAH/
Tech. Bull./Pub. No./ 68, P. 1-42 (http://krishi.
icar.gov.in/jspui/handle/123456789/19694).

Meena, S. R. and Balai, R. C. 2018. Technical
Bulletin No. 72: ITKs in Arid Horticulture.
Published by Director, ICAR- CIAH, Bikaner.
Total Pages- 40 (http://krishi.icar.gov.in/jspui/
handle/123456789/18373).

Reddy, S.V.R. and Saroj, P. L. 2018. Dehydration of
arid horticultural crops. CIAH/Tech./ Pub. No.
76,ICAR-Central Institute for Arid Horticulture,
Bikaner, Rajasthan, India, P. 36 (http://krishi.
icar.gov.in/jspui/handle/123456789/17920).

Sarolia, D. K., Samadia, D. K., Choudhary, B. R.
and Singh D. 2018. Production of quality
seed and planting materials. CIAH/Tech./
Pub. No. 75, Page No. 38 ICAR-Central
Institute for Arid Horticulture, Bikaner
(Indian): 1-38 (http://krishi.icar.gov.in/ jspui/
handle/123456789/18019).

Singh, A. K., Singh, S. and Saroj, P. L. 2018. Bael
(Production Technology). Technical Bulletin
No.67, Pub. ICAR-CIAH, pp.1-55 (https://krishi.
icar.gov.in /jspui/handle/123456789/19713).

Singh, S., Singh, A. K., Mishra, D. S., Appa rao, V.
V. and Saroj, P. L. 2019. The Khirni [Manilkara
hexandra (Roxb.) Dubard]. Tech. Bull. No.:
79, pp. 1-25 (https://krishi.icar.gov.in/jspui/
handle/123456789/19729).
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handle/123456789/19699) |
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Choudhary, B. R, Haldhar, S. M. and Saroj, P. L.
2019. Seed production of arid vegetables
(Hindi). Published by Director, ICAR-CIAH,
Bikaner. pp. 1-143. (http://krishi.icar.gov.in/
jspui/handle/123456789/17945)

Kumar K., Singh D. and Singh R. S. 2018. Cactus
pear: Cultivation and Uses. CIAH/Tech./
Pub. No. 73, pp. 38. ICAR-Central Institute
for Arid Horticulture, Bikaner, Rajasthan,
India. (http://krishi.icar.gov.in/jspui/handle/
123456789/17886).

LELY
A1, ReR™. 2019, ¥H &9 H R OIAEA

M), ThTdl  UFAb—UhIh:  ASIh,
HAIHTTI—D =1 Y TN TR, dBR

Compendium

Saroj, P. L, Sharma, B. D, and Reddy, S. V. R.
(Ed.). 2018. E-book of abstracts. National
conference on arid horticulture for enhancing
productivity and economic empowerment,
ICAR- Central Institute for Arid Horticulture,
Bikaner, 27-29 October 2018.

Chapters in compendium

Chet Ram, Berwal, M. K., Gora, J. S, Kumar,
R. and Kumar, K. 2019. Biotechnology:
Changing scenario of agriculture. In: Organic
cultivation of fruits and vegetables in arid
regions, Sharma, B.D., Saroj, PL., Choudhary,
B.R. and Balai, R.C. (Eds.) pp. 96-92 (http://
krishi.icar.gov.in/jspui/handle/123456789
/19699).

Janakiram, T., Reddy, S. V. R. and Durga, M. L. 2018.
Prospects of floriculture in arid and semi-
arid regions of India. In Souvenir- National
Conferenceon Arid Horticulture forEnhancing
productivity and Economic Empowerment.
Oct. 2018 p. 22-29 (http://krishi.icar.gov.in/
jspui/handle/123456789/18025).

Reddy, S. V. R, Sharma, K. M., Sarolia, D. K.
and Meena, R. K, 2018. Value addition of
fruits and vegetables. Proceedings of ICAR
Sponsored winter school on “Soft and
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gov.in/jspui/handle/123456789/19362).
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Entrepreneurial Skills for Development of
Agricultural Sciences” 13 Nov to 03 Dec,
2018 organized by IABM, SKRAU, Bikaner
(WS/2018/02).

Sarolia, D. K., Khan, Rasid and Pareek, P. K. 2019.
Quality seed production in carrot (H). In
technical bulletin: Seed Production of Arid
Region (by BR Choudhary, SM Haldhar and PL
Saroj) ICAR-CIAH, Bikaner: 71-73 (http://krishi.
icar.gov.in/jspui/handle/123456789/19363).

Singh, R. S. 2018. Prospect and scope of Cactus
pear as fodder in arid region In Compendium
of winter school, Fodder management
strategy for Livestock production under
Climate change scenario, IABM, SKRAU,
Bikaner, held during 2-22.10.2018.

Singh, R. S. and Meena, R. K. 2019. Date palm
cultivation in Arid Ecosystem. Book chapter
in. Horticulture in Arid and semi-arid regions.
(edited by Jatav et al), NIPA, New Delhi.
pp.363-382.

Singh, R. S. and Meena, R. K. 2019. Organic date
palm cultivation .In Sushk Keshtra mein Phal
evam Sabjion ki Jaivik Kheti(in hindi) by
Sharma et al., ICAR-CIAH, Bikaner pp.78-82

R, <gd, A1, MG IR GRS, W T,
2019. ST SROAIHAG Tl : BAA SeAEH
$ e H US IR | deAId! geelled
Yh AT Bl 9 Al & Sifdd
EGRT €Y. $1. A, 1. IR, dIeR), ®Y Te U4
. Tel. RIS1): 119—122 | (http:/krishi.icar.gov.
in/jspui/handle/ 123456789/18148).

TV/ RADIO TALK
Dr. Sanjay Singh
Delivered talk on DD Kisan New Delhi on 25-09-

2018 (Direct telecast)on the management of
ber.

Delivered talk on DD Kisan New Delhi on 15-
2-2019 (Direct telecast)on the marketing
management of aonla and ber.

On 8-9-2018 delivered radio talk at Godhra Radio
Station on the topic dry land horticulture.
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On14-11-2018delivered radio talkat Godhra Radio
Station, Godhra on the topic management of
mango and Mosambi.

Dr. A. K. Singh

Delivered radio talk on the topic aonla ni vaigyanic
kheti 6" December 2018, AIR, Godhra.

Live telecasted under Hello Kisan on DD
Kisan News Channel on 12/03/2019 from
Doordarshan, Khel Goan, New Delhi. on'bael,
tamarind aur karonda ka prabandhan’,

Dr. D. S. Mishra

Delivered a radio talk on “Jam fal ni Kheti
(cultivation of guava)” at Godhra Radio
Station on on Dec. 10, 2018.

Sh. Gangadhara K.

Radio talk delivered at All India Radio, Godhra on
Scientific cultivation of vegetable cowpeaand
its pest management in Hindi for kishanvani
programme in February, 2019.
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MEETINGS, CONFERENCES AND LECTURES

Meetings
Prof. (Dr.) P. L. Saroj

Participated in the meeting of Date palm
Tissue Culture Project at CAZRI, Jodhpur on
05.05.2018.

Participated in the meeting of Maharana
Pratap Horticulture University,Karnal at CCS HAU,
Hisar CAZRI, Jodhpur on 09.05.2018.

Participated in the 36™ Group Meeting of
AICRP on Vegetable Crop at Jaipur during 18-19
May 2018.

Participated in the National Conference at
Pusa, Samastipur, Bihar during 27-30 May 2018.

Visited ICAR, New Delhi to discuss matter
related to the institute with the Officers of
different sections during 09-10 July, 2018.

Visited and inspected different project under
the scheme of the AICRP on AZF Centre of Bawal
(Haryana).

Participated in the Foundation Day of ICAR
and Director Conference at ICAR, New Delhi
during 16-18 July, 2018.

Participated in the One day Workshop at
ICAR, New Delhi on 28" July, 2018.

Visited ICAR, New Delhi to discuss matter
related of the institute with the DG and DDG, ICAR
during 28-29 Aug, 2018.

Participated in the inaugural function of State
Level Farmers Fare at CAZRI, Jodhpur on 12 Sept.,
2018 and discuss with the concerned scientist
of Date Palm Tissue Culture Project at CAZRI,
Jodhpur on 13.09.2018.

Participated in the Foundation Day of CAZRI
at CAZRI, Jodhpur on 01 Oct., 2018.

Visited ICAR, New Delhi to discuss matter
related of the institute with the DG and DDG, ICAR
during 12-13 Oct., 2018.

Visited ICAR, New Delhi to discuss matter
related to silver jubilee special issue of Indian
Horticulture with different officers.

Participated in the meeting as nominee of
President of India at BHU, Varanasi on 19.11.2018.

Participated in the Kisan Goshthi at KVK
Panchmabhal, Godhra, Gujarat on 03.12.2018.

Participated in the 6™ Technical Session of
International Conference as Chairman at NRC on
Seed Spices, Tabiji, Ajmer on 21.12.2018

Participated in the 58" Foundation Day
Function of CSWRI, Avikanagar as Special Guest
on 04.01.2019.

Participated in the 15" Hooker Award
Judging Committee as Member at IARI, New Delhi
on 21.01.2019.

Visited ICAR, New Delhi to discuss matter
related to institute with DDG, ICAR on 22.01.2019.

Participated in the Director’s Conference at
ICAR, New Delhi during 31 Jan. to 01 Feb., 2019.

Visited ICAR, New Delhi to discuss matter
related to institute with DDG, ICAR on 02.02.2019.

Participated in the meeting of VI Regional
Committee at AAU, Anand during 4-5 Feb., 2019.

Participated in the Seed Spices Farmers Fare
and Conference as Guest of Honor at NRC on Seed
Spices, Tabiji, Ajmer on 08.02.2019. The exhibition
was also exhibited in the fare.

Participated in the 13" ICDD Conference as
partner institute at CAZRI, Jodhpur and submitted
invited article in the conference during 11-14 Feb.,
20109.

Visited and inspected different project
under the scheme of the AICRP on AZF Centre of
Jhalrapatan, Jhalawad (Rajasthan).

Participated in the meeting with Chairman,
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QRT for submitting final report of QRT to the D.G.,
ICAR on 05.03.2019.

Dr. B. D. Sharma

QRT final wrap meeting of ICAR-CIAH, Bikaner
and ICAR-AICRP on Arid Zone Fruits held during
5-6t April, 2018.

ITMC meeting of ICAR-CIAH, Bikaner held on
27" April, 2018.

IMC meeting of Directorate on Rapeseed &
Mustard, Bharatpur held on 07-07-2018.

ITMC meeting of ICAR-CIAH, Bikaner, member
held on 31-08-2018.

Krishifest Mela organized by ATMA & NRCC,
Bikaner held on 2" October, 2018.

IMC meeting of ICAR-CAZRI, Jodhpur held on
17" November, 2018.

Workshop on status and strategies for
enhancing water productivity in IGNP area held
on 14" November 2018.

Kisan Diwas organized by ICAR-CIAH, Bikaner
at village Kolasar on 23-12-2018.

Ber Diwas organized by ICAR-CIAH, Bikaner
on 27™ January 2019.

IMC meeting of ICAR-CAZRI, Jodhpur held on
12 February 2019.

Attended Scientific Advisory Committee
meeting as Chairman of KVK, Panchmahal held on
9t March 2019.

Dr. R. S. Singh

Attended International Yoga day programme
held at Polytechnic College on 21.6.18.

Celebration of Dr. G.S. Cheema Jayanti on
2.8.2018 at CIAH, Bikaner.

Attended World Soil Day programme on
5.12.2018 at 4-KHM, Khichiya village, Bikaner.

Attended Farmers Day programme held at
Kolasar village ,Bikaner on 23.12.2018.

Worked as Chairman of committee for
organization of Hindi Chetana Phakhwada,
activities and prize during the period 14-
29.9.2018 at CIAH, Bikaner.

Visit of Secretary, DARE & D.G. ICAR, on
02.10.18 and Chairman, RAC & members on
26.10.18. to research block /experiments of CIAH
and visit of other dignitaries during 27-29.10.18 .

Worked as Nodal officer, DUS test centre on
Date palm PPV&FRA during the year.

Worked as Chairman of Exhibition and Display
committee of Ber divas programme on 27.1.2019
at ICAR-CIAH, Bikaner .

Attended RAC meeting of the Institute on
26.10.2018 at ICAR- CIAH, Bikaner.

Attended meeting/ discussion with Scientists
held for preparation of DPR of ber, date palm,
aonla fruit crops with Dy. Director, NHB, Jaipur
visited on 26-27.10.18.

Worked as Chairman, Staff Welfare Committee
to perform works related to welfare of staff,
medical camp, and meeting of the committee
during the year.

Attended meeting as a member of Committee
for Implementation Official languages on 4.9.18;
6.12. 18; 16.3.19 and Karyashala on 26.9.18 and
26.3.19 during the year.

Attended IMC meeting of ICAR- CAZRI as
Member of Committee on 19.6.2018 at CAZRI,
Jodhpur.

Attended meeting held at NRCC during visit
of Hon ble MoS (Agric) on 10.6.2018.

Attended meeting for activities on
Swchchhata hi Sewa programme at CIAH on
11.9.2018.

Attended meeting held during visit of Special
Secretary, ICAR, Govt of India on 6.10.18.

Dr. S. K. Maheshwari

Dr. S. K. Maheshwari, PS nominated as
‘Member’ of ITMC meetings held on 27th April,
2018 and 20th March, 2019.

Dr. S. K. Maheshwari attended IRC Meeting
held on 09-10™ August, 2018 as Member Secretary.

Attended RAC meeting held on 25-26%
October, 2018.
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Nominated as ‘Member’ of Assessment
Committee to consider assessment/promotion
case of technical staff which was held on 01-12-
2018.

Dr. P. P. Singh

Attended National Conference on “Arid
Horticulture for Enhancing Productivity and
Economic Empowerment” organized by Indian
Society for Arid Horticulture at ICAR-CIAH,
Bikaner during 27-29%" October, 2018.

Attended National Conference on “First
Vegetable Science Congress on Emerging
challenges in Vegetable Research and Education
VEGCON-2019” organized by Indian Society of
Vegetable Science in collaboration with society
for Integrated Develop. Of Agriculture, Jodhpur
during 1%t Feb to 3" Feb., 2019.

Dr. B. R. Choudhary

Attended 36™ AICRP Group Meeting of
Vegetable Crops held from 18-21 May, 2018 at
RARI, Durgapura, Jaipur.

Attended ZREAC meeting for Kharif 2019 of
Zone Ic held at SKRAU, Bikaner from 25-26 March,
2019.

Dr. D. K. Sarolia
Participated in Farmer's-Scientist Interaction
programme on pomegranate production

technologies constraints at ICAR-CAZRI, RRS,
Bikaner on 26.6.2018.

Dr. Chet Ram

Attended Research Advisory Committee
(RAC) Meeting held 25 to 26" October, 2018 at
ICAR-CIAH, Bikaner.

Mr. Ramesh Kumar

Attended Annual group meeting of All India
Coordinated Research Project on Arid Zone Fruits
organized by Vasantrao Naik Marathwara Krishi
Vidyapeeth, Parbhani, Maharashtra from 23 to
25™ Feb., 2019 at Parbhani, Maharashtra.

Mr. J. S. Gora

Attended Research Advisory Committee
meeting chaired by Dr. TA. More on 25™ to 26"
Oct., 2019 at ICAR-CIAH, Bikaner.
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Attended Institute Research Committee (IRC)
Meeting held 9 th to 10 th August, 2018 at ICAR-
CIAH, Bikaner.

Dr. P. L. Saroj

Participated in National Seminar on
Technological Advancement in Horticulture for
21st Century” at Kota Agriculture University,
Jhalawar (Rajasthan).

"

Participated in national seminar on
Entrepreneurship and innovation in agriculture
for socio-economic empowerment of farmers” at
SKRAU, Bikaner (Rajasthan).

Participated in Group Workers Meet of
All India Coordinated Project on Arid Fruits at
Vasantrao Naik Marathwara Krishi Vidyapeeth,
Parbhani (Maharashtra).

Participated in the 36™ Group Meeting of
AICRP on Vegetable Crop at RARI, Durgapura,
Jaipur (Rajasthan).

Participated in International Conference on
“Climate Change and Adaptive Crop Protection
for Sustainable Agri-horticulture Landscape” at
NRC on Seed Spices, Tabiji, Ajmer.

Participated in the 13" ICDD Conference as
partner institute at CAZRI, Jodhpur and presented
lead paper on “Horticulture Based Diversification:
An option for enhancing farmers income in
drylands.

Participated in “National Conference on
Intensification and Diversification in Agriculture
for Livelihood and Rural Development” at Pusa,
Samastipur, Bihar.

Participated in “National Conference on Arid
Horticulture for Enhancing Productivity and
Economic Empowerment” at ICAR-CIAH, Bikaner,
Rajasthan.

Participated in “Seed Spices Farmers Fare and
Conference” at NRC on Seed Spices, Tabiji, Ajmer.

Dr. B. D. Sharma

Attended 13" International Conference on
Development of Drylands: Converting Dry Land
Areas from Grey into Green. Arid Zone Research
Association of India, Central Arid Zone Research
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Institute Jodhpur 342 003, India in collaboration
with IDDC during February 11-14, 2019 at ICAR-
CAZRI, Jodhpur.

Attended National Conference on Arid
Horticulture for Enhancing Productivity and
Economic Empowerment, ICAR-CIAH, Bikaner
held during 27-29" October 2018.

Attended Workshop on Status and Strategies
for Enhancing Crop Water productivity in IGNP
Area. 14" November, 2018 at ICAR-CAZRI, RRS,
Bikaner.

Dr. R. Bhargava

Participated in National Seminar on Plant
and Fungal Diversity: Status and Challenges &
Symposium on Plant Ecology, March 18-19, 2019
at University of Jammu, Jammu.

Dr. R. S. Singh

Participated in National Conference on
Arid Horticulture for Enhancing Productivity
& Economic Empowerment held at ICAR-
CIAH, Bikaner during 27-29.10.18 and acted
as Rapporteur in two sessions and poster
presentation of paper.

Attended International Yoga Seminar on
Swasth evam Sukhi Jivan ke liye Yog held at CIAH,
Bikaner on 21.6.18.

Workshop on Status and strategies for
enhancing crop water productivity in IGNP area
held ICAR-CAZRI, RRS, Bikaner on 14.11.2018.

Participated in National Seminar on
Entrepreneurship andInnovationin Agriculturefor
Sociio-economic Empowerment of Farmers held
at SKRAU, Bikaner during 12-13 March,2019 and
presented paper and got best oral presentation
award.

Worked as Member of Committee for judging
of poster presentation in National Seminar held at
SKRAU, Bikaner on 12.3.2019.

Dr. P. P. Singh

Attended International Yoga Seminar on
Swasth evam Sukhi Jivan ke liye Yog held at CIAH,
Bikaner on 21.6.18.

Dr. S. K. Maheshwari

Dr. S. K. Maheshwari attended National
Conference on “Arid Horticulture for Enhancing
Productivity and Economic  Empowerment”
organized by Indian Society for Arid Horticulture
at ICAR-CIAH, Bikaner during 27-29th October,
2018.

Participated in Farmer’s —Industry-Scientist
Interaction Session on 29th October 2018 at ICAR-
CIAH, Bikaner.

Dr. S. R. Meena

Attended the” National Conference organized
on “Arid Horticulture for Enhancing Productivity
and Economic Empowerment” by Indian Society
for Arid Horticulture (ISAH) and ICAR- Central
Institute for Arid Horticulture, Bikaner (Rajasthan)
at ICAR-CIAH, Bikaner from 27t - 29*" October
2018.

Sh. Roop Chand Balai

Participated in national conference on “Arid
Horticulture for Enhancing Productivity and
Economic Empowerment” held at ICAR-Central
Institute for Arid Horticulture, Bikaner from 27-
29 October, 2018 organized by Indian Society for
Arid Horticulture ICAR-CIAH Bikaner 27™ to 29*
October, 2018.

Participated in one day workshop on
“Status and Strategies for enhancing crop water
productivity in IGNP Area Phase II” organized by
CAZRI-RRS Bikaner on 14 November, 2018.

Participated in one day International Yoga
Diwas seminar was organized at ICAR-CIAH
Bikaner on 21.06.2019.

Dr. B. R. Choudhary

Participated in National Conference on
Intensification and Diversification in Agriculture
for Rural Livelihood and Rural Development
held from 28-31 May, 2018 at DRPCAU, Pusa
(Samastipur) Bihar.

Participated in I** Vegetable Science Congress
on ‘Emerging challenges in vegetable research
and education’ held at AU, Jodhpur from 1-3
February, 2019.
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Participated in National Conference on Arid
Horticulture for Enhancing Productivity and
Economic Empowerment held at ICAR-CIAH,
Bikaner from 27-29t October, 2018.

Dr. D. K. Sarolia

Participated in national seminar on
entrepreneurship & innovation in agriculture
for socio-economic empowerment of farmers at
SKRAU, Bikaner (12-13 March, 2019).

Dr. Vijay Rakesh Reddy S

Participated in International Conference on
Recent Advances in Food Processing Technology
held at IIFPT, Tanjavur during 17-19 August 2018
and given poster presentation on ‘Doubling
farmers income through dehydration of arid
horticultural crops’

Participated in National Conference on Arid
Horticulture for Enhancing productivity and
Economic Empowerment held at ICAR-CIAH,
Bikaner during 27-29 Oct. 2018 and presented
poster on ‘Novel Mouth Freshener from Aonla.

Dr. Chet Ram

Participated in National Conference on Arid
Horticulture for Enhancing Productivity and
Economic Empowerment, 27-29 October, 2018;
ICAR-CIAH, Bikaner (Rajasthan), India.

Participated and assisted in Registration
Committee for organizing of Ber Diwas at ICAR-
CIAH, Bikaner on 27-01-2019

Dr. S. M. Haldhar

Attended National Conference on
Intensification and Diversification in Agriculture
for Livelihood and Rural Development at DRPCAU,
Pusa (Samastipur), Bihar from 28-31 May, 2018.

Attended National Conference on Arid
Horticulture for Enhancing Productivity &
Economic Empowerment at ICAR-CIAH, Bikaner
from 27-29 October, 2018.

Sh. J. S. Gora

Participated in “National conference on
Arid Horticulture-Enhancing Productivity and
Economic Empowerment” organized by ICAR-
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CIAH, Bikaner from 27" to 29 October, 2018.

Participated in National seminar on Yoga held
on 21.06.2018 at ICAR-CIAH, Bikaner.

Dr. Kamlesh Kumar

Participated in ‘National Conference on
Arid Horticulture for Enhancing Productivity &
Economic Empowerment’ held at ICAR-Central
Institute for Arid Horticulture, Bikaner during
October 27-29, 2018 and poster presentation on
‘Evaluation of different Cactus pear genotypes
under hot arid ecosystem’ (Kumar K., Haldhar, S.M.
and Singh, D)

Participated in XIV Agriculture Science
Congress on ‘Innovations for Agricultural
Transformations’ at NASC complex, New Delhi
during February 20-23, 2019.

Participated in International Yoga Day on
21.06.2018.

Participated in ‘Swaranjali Sandhya’ in the
memory of Bharat Ratna late shree Atal Bihari
Bajpai celebrated and organized by ICAR-CIAH,
Bikaner on 16.09.2018.

Mr. Ramesh Kumar

Participated in “National Conference on
Arid Horticulture-Enhancing Productivity and
Economic Empowerment” organized by ICAR-
CIAH, Bikaner from 27 - 29 October, 2018.

Attended National Seminar on Yoga held on
21.06.2018 at ICAR-CIAH, Bikaner.

Dr. Ramkesh Meena

Participated in national seminar on
Entrepreneurship & Innovation in Agriculture for
Socio- Economic Empowerment held at Swami
Keshwanand Rajasthan Agricultural University
Bikaner during 12 to 13 March, 2019.

Participated in national conference on
arid horticulture for enhancing productivity &
economic held at ICAR- CIAH, Bikaner during 27-
29 October 2019.

Participated in Annual Group Meeting
AICRP held during 23.2.2019 to 25.2.2019 at
Vasantrao Naik Marathwada Krishi Vidyapeeth,
Maharashtra.
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Attended workshop on status and strategies
for enhancing crop water productivity in IGNP
Area Phase-Il on 14 November 2018 at CAZRI, RRS,
Bikaner, Rajasthan.

Dr. Ajay Kumar Verma

Participated in National Conference on
‘Arid Horticulture for Enhancing Productivity &
Economic Empowerment’organized by The Indian
Society for Arid Horticulture and ICAR-CIAH from
October 27-29, 2018 at ICAR-CIAH, Bikaner.

Participated in 4" National Youth Convention
on ‘Federating Agri-Youth in Business Group for
Remunerative Agriculture’ jointly organized by
ICAR, JNKVV and AIASA from February 15-16,
2019 at JNKVV, Jabalpur.

Dr. Gangadhara K.

Participated in “National conference on Arid
Horticulture for enhancing productivity and
economic empowerment” held at ICAR-CIAH,
Bikaner from 27-29/10/2018.

Lectures
Prof. (Dr.) P. L. Saroj

Invited as Key Speaker to present lead paper
on “Horticulture Based Diversification: An option
for enhancing farmers income in drylands” during
13™ International Conference on Development
of Drylands: Converting Dryland Areas from Grey
to Green’ at ICAR-CAZRI, Jodhpur from 11-14
February, 2019.

Invited as key speaker for panel discussion
on “Issues and way forward for agrobiodiversity
for adaptation to climate change” with special
reference to crop group-arid horticultural crops
during International Satellite Symposium on
‘Dryland agrobiodiversity foradaptation to climate
change’at CAZRI, Jodhpur on 13" February, 2019.

Invited as key speaker to present key note
address on “Intensification of Horticulture in
Arid and Semi-arid Regions during “National
Conference on Intensification and Diversification
in  Agriculture for Livelihood and Rural
Development” at Pusa, Samastipur, Bihar during
28-31 May, 2018.

Invited as key speaker to present lead paper
on “Global Scenario of Fruit Production in arid
zone for combating hunger” during “National
Conference on Arid Horticulture for Enhancing
Productivity and Economic Empowerment” at
ICAR-CIAH, Bikaner from 27-29 October, 2018.

Invited as key speaker to present key note
address on “Potential and Opportunities of
Horticulture in Arid Zone" During “National
Seminar on Entrepreneurship & Innovation in
Agriculture for Socio-Economic Empowerment of
Farmers” at SKRAU, Bikaner, Rajasthan from 12-13
March, 2019.

Invited as key speaker to deliver a lecture
as Guest of Honour during National Seminar on
“Technological Advancement in Horticulture
for 215 Century” at Kota Agriculture University,
Jhalawar (Rajasthan) on 18™ February, 2019.

Invited as chief guest to deliver lecture during
Valedictory Function of National Seminar on
“Entrepreneurship and innovation in agriculture
for socio-economic empowerment of farmers” at
SKRAU, Bikaner (Rajasthan) on 13 March, 2019.

Delivered a lecture in Farmers Training
Programme of KVK, Panchmahal (Gujarat) on“Role
of arid and semiarid fruits in nutritional security of
tribal farmers” on 3" December, 2018.

Delivered a lecture in Agriculture Skill Council
of India sponsored training programme on
“Quality seeds: types and identification” (hindi) on
20™ February, 2019.

Delivered a lecture in Agriculture Skill Council
of India sponsored training programme on
“Quality seeds to quality vegetables” (hindi) on
15% February, 2019.

Delivered a lecture in Agriculture Skill Council
of India sponsored training programme on “Arid
horticulture an overview” (hindi) on 05" March,
2019.

Delivered a lecture in Agriculture Skill Council
of India sponsored training programme on
“Organic production of arid fruits and vegetables”
(hindi) on 25" March, 2019.
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Dr. B. D. Sharma

Delivered a lecture on Horticulture Based
Diversification: An Option for Enhancing Farmers’
Income in Drylands. In: Extended Summary,
Plenary, Evening and Lead Lecture of 13ICDD
Converting Dry Land Areas from Grey into Green.
Organized by ICDD, ICAR-CAZRI & AZRAI during
11-14" February 2019.

Delivered a lecture on Technological
Advancement for Optimization of Nutrients in
Arid Horticultural Crops. In: National Conference
on Arid Horticulture for Enhancing Productivity
and Economic Empowerment 27-29" October
2018 India Society for Arid Horticulture.

Delivered in winter school on Fodder
production Strategy for Sustainable Livestock
Production under Climate Change scenario. 4"
September 2018 at IABM, SKRAU, Bikaner.

Delivered lecture in Training Programme
on Improved Production Technologies of Arid
Horticultural Crops. 29-30™ August 2018 at ICAR-
CIAH, Bikaner.

Delivered lecture in Training on Orchard
Establishment & its Establishment. 22-25" May
2018 at ICAR-CIAH, Bikaner.

Dr. R. Bhargava

Impact of water stress on physiological and
biochemical activity in arid horticultural crops at
National Seminar on Plant and Fungal Diversity:
Status and Challenges & Symposium on Plant
Ecology, March 18-19, 2019 at University of
Jammu, Jammu.

CIAH activities and Group discussions with 40
trainees/ Dealers (Seeds/ Pesticides/Fertilizers) of
Bikaner District during visit to CIAH, Bikaner on
8.10.2018.

Interaction on arid horticulture and discussion
with participants of winter school, SKRAU, during
visit to CIAH, Bikaner on 5.9.18.

Prospects of Agriculture/Horticulture
education in  Agriculture Education Day
programme on 03.12.2018 at ICAR- CIAH, Bikaner.

Fruits cultivation in hot arid region in World
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Soil day programme at 4-KHM, Khichiya village,
Bikaner on 05.12.2018.

Prospect and scope of Cactus pear as
fodder in arid region In winter school, fodder
management strategy for Livestock production
under Climate change scenario, IABM, SKRAU,
Bikaner on 10.9.2018.

Horti-pasture system for fruit and fodder
production in arid and semi-arid regions. In
winter school on fodder management strategy
for Livestock production under Climate change
scenario, IABM, SKRAU, Bikaner on 10.9.2018.

Importance of IPR in respect of Horticulture
crops and DUS test centre in training programme
on Quality Seed production under Skill
development programme at CIAH, Bikaner on
01 3.2019.

Organic date palm cultivation in training
programme on Organic Growers under Skill
development programme at CIAH, Bikaner on
15.3.2019.

Status and scope of Post harvest management
in arid fruits in farmers training programme on
Entrepreneurship  empowerment of farmers
through Processing of arid horticultural crops at
CIAH, Bikaner on 26.3.2019.

Dr. R. S. Singh

Fruit cultivation techniques in arid region
in farmers training programme at ICAR-CIAH,
Bikaner on 29.9.2018.

CIAH activities and Group discussions with 40
trainees/ Dealers (Seeds/ Pesticides/Fertilizers) of
Bikaner District during visit to CIAH, Bikaner on
8.10.2018.

Interaction on arid horticulture and discussion
with participants of winter school, SKRAU, during
visit to CIAH, Bikaner on 5.9.18.

Prospects of Agriculture/Horticulture
education in  Agriculture Education Day
programme on 03.12.2018 at ICAR- CIAH, Bikaner.

Fruits cultivation in hot arid region in World
Soil day programme at 4-KHM, Khichiya village,
Bikaner on 05.12.2018.
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Dr. S. K. Maheshwari

Delivered a lecture "Hfssrail &1 yE TR
P ggd™” on 25 Feb., 2019 in 21 days Farmer’s
Training Programme entitled “Quality Seed
Producer” during 11™ Feb. to 03* March, 2019 at
ICAR-CIAH, Bikaner.

Delivered a lecture on "dfssral # a#fdhd
MR MU on 25T Feb., 2019 in 21 days
Farmer’s Training Programme entitled “Quality
Seed Producer” during 11™ Feb. to 03" March,
2019 at ICAR-CIAH, Bikaner.

Delivered a lecture entitled: : "afssrai # Sifdw
fafsr & wofda fWRY =91 on 18t March, 2019
in 21 days Farmer’s Training Programme entitled
“Organic Grower” during 05" to 25™ March, 2019
at ICAR-CIAH, Bikaner.

Delivered a lecture on ‘Disease management
of arid fruit and vegetable crops’ on 30-8-2018
during 02 days (29-30*"" August, 2018) on-campus
farmers training programme sponsored by ATMA
at ICAR-CIAH, Bikaner.

Delivered 6 lectures in 01 day off- campus
06 Farmer’s training programmes on different
aspects of plant protection in villages of Bikaner
district under SCSP scheme during 25 to 30%
March, 2019.

Dr. S.R. Meena

Paper presented through Poster presentation,
entitled as “Contemporary landraces evergreen
vegetables in hot arid region: sources of organic
food stuff and nutrition”, authored by S. R. Meena
which was published in e- book of abstracts of the
above conference, pp 104.

Paper presented through Poster presentation,
entitled as “Importance of indigenous value
added products of arid vegetables in livelihood
security in hot arid regions: A study, authored by
Meena, S. R.; Saroj, P. L and V. R. Reddy which was
published in e- book of abstracts of the above
conference, pp 97.

Dr. M. K. Jatav

A Lecture was delivered on water and nutrient
management in arid vegetable crops in the Kishan
Diwas at Kolasar village of Bikaner on 23.12.2018.

A Lecture was delivered on water and
nutrient management in arid vegetable crops at
ICAR-CIAH, Bikaner in ATMA sponsored training
on improved production technology of arid
horticulture crops on 28-29/08/18.

A Lecture was delivered on fertilizer
management in vegetable seed production on
19.02.2019 in the training programme on quality
seed producer during 11 February to 03 March,
2019 organized under 21 days ASCI at ICAR-CIAH
Bikaner.

A Lecture was delivered on importance of
organic manures in quality seed proction on
26.02.2019 in the training programme on quality
seed producer during 11 February to 03 March,
2019 organized under 21 days ASCI at ICAR-CIAH
Bikaner.

A Lecture was delivered on fertilizer
management in vegetable seed production on
06.03.2019in the training programme on organic
grower during 05 to 25 March, 2019 organized
under 21 days ASCI at ICAR-CIAH Bikaner.

A Lecture was delivered on Practical on
Soil Testing and its importance in vegetable
seed production on 06.03.2019 in the training
programme on organic grower during 05 to 25
March, 2019 organized under 21 days ASCI at
ICAR-CIAH Bikaner.

Lectures were delivered on nutrient
management in arid fruit production in the
Farmers training under SC SP programme on
Technology for arid fruit production at different
villages district Bikaner from 25/03/19t0 29/03/19.

Dr. B. R. Choudhary

Delivered a lecture on ‘Layout and other floor
management aspects’' on 24-05-2018 in a Training
programme on ‘Orchard establishment and its
management organized at ICAR-CIAH, Bikaner
from 22-25 May, 2018.

Delivered a lecture on ‘Improved seed
production technologies of arid vegetables’ on
30-08-2018 in a Training programme on‘Improved
production technologies of arid horticultural
crops’ organized at ICAR-CIAH, Bikaner from 29-
30" August, 2018.
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Delivered ten lectures in a Skill development
training programme on ‘Quality seed Grower’
organized at ICAR-CIAH, Bikaner from 11-02-2019
to 03-03-2019.

Delivered five lectures in a Skill development
training programme on ‘Organic Grower’
organized at ICAR-CIAH, Bikaner from 05-25
March, 2019.

Dr. D. K. Sarolia

Delivered a talk on nursery management of
arid fruit crops in ATMA collaborative training
programme conducted at ICAR-CIAH, Bikaner (29
August, 2018 at 2.30-3.30 PM).

Delivered a interactive talk on Innovations
in arid horticulture in Farmers welfare workshop
conducted in Kisan Bhawan, Sagar road, Bikaner
(July, 2018).

Delivered a talk on advances in arid fruit
production in farmers training programme on
IFS management for productivity enhancement
in arid regions conducted at ICAR-CAZRI, RRS,
Bikaner(18.12.2018 at 12-1 PM).

Delivered a lecture and as a subject expert in
Kisan Dewas and Kisan Gosthi organization 20 &
22 Nov., 2018 at Panchu and Dhingsari villages in
Bikaner districts.

Delivered a lecture cum practical on
Preparation of sauces and jellies in training
entitled Post harvest and value addition of fruits
and vegetables at SKRAU, Bikaner.

Delivered a lead lecture on variability of
ber (Ziziphus sp.) and its prospects for crop
improvement in western Rajasthan in National
seminar on entrepreneurship & innovation in
agriculture for socio-economic empowerment of
farmers at SKRAU, Bikaner (13 March, 2019).

Delivered a talk on techniques of modern
fruit production of arid region in farmers’
training programme at ICAR-CAZRI, RRS, Bikaner
(19.03.2019, 2-3 pm).

Sh. Roop Chand Balai

A lecture was delivered on irrigation
management techniques in arid fruits and
vegetables on 20.02.2019 under 21 days (11 Feb.
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to 03 March 2019) quality seed production ASCI
training at ICAR- CIAH Bikaner.

A lecture was delivered on importance of
micronutrients in soil for quality seed production
technology in arid vegetables on 25.02.2019
under 21 days (11 Feb. to 03 March 2019) quality
seed production ASCI training at ICAR- CIAH
Bikaner.

A lecture was delivered on fertigation
techniques for organic vegetable production in
arid regions on 09.03.2019 under 21 days (05-25
March 2019) organic grower ASCl training at ICAR-
CIAH Bikaner.

Dr. S. M. Haldhar

Delivered lecture on ‘Bottom-up effects
of different host plant resistance cultivars on
ber (Ziziphus mauritiana)-fruit fly (Carpomyia
vesuviana) interactions’in National Conference on
Intensification and Diversification in Agriculture
for Livelihood and Rural Development at DRPCAU,
Pusa (Samastipur), Bihar from 28-31 May, 2018.

Delivered lecture on ‘Antixenotic and
allelochemical resistance traits of ber (Ziziphus
mauritiana) against stone weevil, Aubeus
himalayanus in hot arid region of India’in National
Conference on Arid Horticulture for Enhancing
Productivity & Economic Empowerment at ICAR-
CIAH, Bikaner from 27-29 October, 2018.

Dr. Ramkesh Meena

Delivered lecture in farmers training program
on "Ih A H AYFH HASHIGT DI dhild
at ICAR-CAZRI, RRS, Bikaner during 7-8 March,
2019.

Delivered a lecture on "R Well Ud HeX
T TG geh dIoT <I1&” in training programme
on quality seed producer during 05" March,
2019 to 25" March, 2019 at ICAR- CIAH, Bikaner
(Rajasthan).

Delivered a lecture on“Production strategy for
organic pomegranate production in arid region
on 31.03.2019 at Agriculture Research Station,
SKRAU, Bikaner, Rajasthan.
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Dr. M. K. Berwal

Delivered a lecture on “Horticultural
crops: potential source of functional food and
nutraceuticals” during model training course
on “ Recent Approaches in Pre and Post Harvest
Management of Horticultural Crops for Enhanced
Farm Income” at ICAR- Central Arid Zone Research
Institute, Jodhpur (Raj.) 342 003 from 20-27,
February, 2019.

Delivered a Lecture on "SIfdd® &l # |
Yenfal &1 A8 Ud SIE@Ral” during skill
development training on "Organic grower” during
05% March, 2019 to 25 March, 2019 at ICAR-
Central Institute for Arid Horticulture, Bikaner.

Delivered a Lecture on "®f¥ # JAT
Wenfird! / S—ddb-ihl BT SUANT TG STHBIRAT
during skill development training on "Quality seed
Producers” 11t February, 2019 to 3 March, 2019.
at ICAR-Central Institute for Arid Horticulture,
Bikaner.

Dr. Kamlesh Kumar

Delivered a lecture on ‘Seed treatment
methods & significance’ to army men trainees
in training programme entitled ‘Orchard
establishment and Management’ during May 22-
25,2018 organized at ICAR-CIAH, Bikaner.

Delivered a lecture on ‘Tissue culture: Plant
production technique’ to trainees in a training
programme on “Organic grower” during March
05-25, 2019 organized at ICAR-CIAH, Bikaner.

Delivered a lecture on ‘Vegetable cactus pear
production’in a training programme on “Organic
grower” during March 05-25, 2019 organized at
ICAR-CIAH, Bikaner.

Delivered a lecture on ‘Acquainting
Biotechnology Laboratory and Artificial Seed
Production Technique’ in training programme
on ‘Quality Seed Producer’ during February 11 to
March 03, 2019 at ICAR-CIAH, Bikaner.

Lead lecture presentation on ‘Variability
of ber (Zizyphus sp.) and its prospects for crop
improvement in western Rajasthan’ in ‘National
seminar on Entrepreneurship and Innovation in
Agriculture for Socio-Economic Empowerment

of Farmers’ at SKRAU, Bikaner (Rajasthan) during
March 12-13,2019.

Dr. Vijay Rakesh Reddy S

Delivered lecture on ‘Value addition of
Fruits and vegetables’ at ICAR Sponsored winter
school on “Soft and Entrepreneurial Skills for
Development of Agricultural Sciences” 13 Nov to
03 Dec., 2018 organized by IABM, SKRAU, Bikaner.

Delivered lecture and conducted practical
class on “Effect of ethylene on ripening and
chemicals used for hastening and delaying
ripening of fruits and vegetables” for participants
of NAHEP sponsored training programs on
Postharvest and value addition of fruits and
vegetables held at COA, SKRAU, Bikaner from 30
Jan-05 Feb. 2019.

Delivered lecture and conducted practical
class on “Post harvest quality management
Processing and Storage techniques” for
participants of ‘Organic Growers'training program
sponsored by Ministry of Skill development &
Entrepreneurship, Golheld at ICAR-CIAH, Bikaner
from 05-25 March 2019.

Dr. Chet Ram

Delivered a lecture on “Transgenic Sabjiyan-
Krishi ke Badalate Ayam” in the training
programme quality seed producer organized by
ICAR-CIAH, Bikaner during 11* February, 2019 to
03 March, 2019.

Delivered a lecture to farmers trainees on the
topic “Jevprodhyogiki-Krishi ke Badalate Ayam” in
the training programme on "Organic producer”
organized by ICAR-CIAH, Bikaner during 05 to 25-
03-2019.

Delivered a talk on introduction of new
varieties of fruit crops in training programme
Schedule Caste Sub Plan (SCSP) of ICAR during
23.03.2019 to 31-03-2019

Delivered a talk on Integrated Pest
management (IPM) in arid fruit crops in training
programme Schedule Caste Sub Plan (SCSP) of
ICAR during 23.03.2019 to 31-03-2019
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Sh. J. S. Gora

A lecture delivered on "3MR & Wall @I
fquore” "g&p &3l H MR B IUET b
farmer training at RRS- CAZRI, Bikaner dated
26.06.18.

A lecture delivered on “Strategies for
successful cultivation of important citrus species
under arid and semi-arid climate”. In: MTC training
on Recent Approaches in Pre and Post Harvest
Management of Horticultural Crops for Enhanced
Farm Income at ICAR- CAZRI, Jodhpur dated
23.2.19

A lecture delivered on “fd @ §i51 SuTeH
d@Ie” during farmer training on Y &
dfesral § 9 Sd@red dde” at ICAR- CIAH,
Bikaner dated 03.03.19.

A lecture delivered on "9&T=H3I Bl ST
IS — ®AA dIFT° during farmer training on

Y AT Al H IS IR dHAD” at
ICAR- CIAH, Bikaner dated 03.03.19.

A lecture delivered on i@l wai @l
dsmf @ Wl during farmer training on “Organic
Grower” at ICAR- CIAH, Bikaner dated 20.03.19.

Dr. Ajay Kumar Verma

Delivered lecture on ‘Seed production of
Cowpea, Indian bean, Tinda, Ridge gourd, Leafy
vegetables, Classification of vegetables and Seed
testing and its importance’ to the participants of
21 days Skill Development training on ‘Quality
Seed Production’ from 11.02.2019 to 03.03.2019
at ICAR-CIAH, Bikaner.

Delivered lecture on ‘Protected cultivation of
vegetables for pest-disease free quality produce,
field practical on ‘Seed production of Snap melon
and Leafy vegetables’ to the participants of 21
days Skill Development training on ‘Organic
Growers’ from 05.03.2019 to 25.03.2019 at ICAR-
CIAH, Bikaner.

Delivered lecture on ‘Organic farming in arid
vegetable crops’ to the farmers during Farmers
Training at Bachhasar and production technology
of vegetables at Aambasar, Kolasar, Udasar,
Pemasar and Bholasar villages of Bikaner district
under SCSP scheme.
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Mr. Ramesh Kumar

Delivered presentation entitled “Indian Seed
Act- An introduction” on 16" Feb., 2019 in the
training programme “Quality Seed Producers”
organized from 11% February to 3 March, 2019
at ICAR-CIAH, Bikaner sponsored by Agriculture

Skill Council of India.

Presented a lecture on“Anar Ki Jaivik Kheti”on
08/03/2019 in the training programme “Organic
Growers” organised from 5% to 25" March, 2019
at ICAR-CIAH, Bikaner sponsored by Agriculture
Skill Council of India and conducted field visit of
farmers.

Delivered lectures on different aspects of
vegetable and fruit cultivation in arid regionin five
one day SC-SP training programmes organised
from 26 to 30" March, 2019 at different villages of
Bikaner districts.

A lecture was delivered on role of organic
manure for soil health and vegetable production
in arid regions on 22.03.2019 under 21 days (05-
25 March 2019) Organic grower ASCI training at
ICAR- CIAH Bikaner.

Lectures were delivered on fertilizer and
manure in arid vegetable crops in the Farmers
training under SC SP programme on Technology
for arid fruit production at different villages
district Bikaner from 27/03/19 to 29/03/19.

Dr. A. K. Singh

Delivered eight lectures on various aspects of
aonla, bael, noni and importance of underutilized
fruits to BRS students during training entitled
“crop improvement and production technology
of semi-arid horticultural crop” held at CHES,
Vejalpur, 01/01/2019-31/01/2019.

Delivered twelve lectures on various aspects
of of aonla, bael, noni and nursery management
of fruit crops to B. Tech. (Agri. Engg.), AAU,
Anand during training on the topic “Advances in
production technology of semi-arid horticultural
crops and their post harvest management’, held
at CHES, Godhra from 01/06/2018 to 31/06/2018.

Delivered six lectures on different aspects of
bael, aonla to ATMA farmers of Dahod district on
21to 31 Aug., 2018.
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Delivered two lectures on aonla and bael
cultivation techniques to farmers NABARD
assisted trust/organizations on 20/07/2018 and
20/08/2018.

Delivered lectures on scientific cultivation of
bael to the farmers visited to the Station (Ashadip
Foundation), Gujarat on 28/12/2018.

Lecture on genetic resource management
on aonla and bael were given to RAWE students,
AAU, Anand on 14/12/2018, ASPEE College of
Hort. & Forestry, NAU, Navsari on11/02/2019 and
Poly Horti. Students, NAU Navsari on19/03/2019.

Delivered lecture on prospects and potential
of dryland fruit crops to the farmers, ATMA,
Panchmahls, at Agriculture Research Station
during Kisan Divas, Derol, Taluka Kalol on
15/02/2019

Dr. D. S. Mishra

Delivered lecture entitled “Climate resilient
interventions for production technology of guava
and acid lime” on 20/07/2018 at Gramin Vikas
Trust (NABARD), dahod.

Delivered lecture entitled “Advances in
production technology of guava” on 20/08/2018
at Sri Dhanlaxmi Jalsrav Vikas Vistar (NABARD),
Dahod.

Delivered lecture entitled “Guava, acid lime
and pomegranate” under ATMA in different
villages of Dahod district 23 to 31 August, 2018.

Conducted visit of RAWE students of AAU,
Anand, NAU, Navsari and delivered lectures
on different aspects of guava, acid lime and
pomegranate on 12%, Nov. 2018, 11" and 21%
Feb.2019 and 19" March, 2019

Dr. Lalu Prasad Yadav

Delivered lectures on different aspects of
vegetables crops“Production technology of Indian
bean in rainfed areas *, “Production technology of
vegetable cowpea”, “Crops improvement in beans

"and “Production techniquies in cluster bean ”in
one month training on Advances in Production
Technology of Semi-Arid horticultural crops and
Their Post Harvest Management CHES Vejalpur,
Guijarat during June, 2018.

Delivered lecture on “Intercropping of
vegetable in mango orchard” in 25 days training
programme on “Mango Grower” and “Green
manuring in Mango” under ASCI, at KVK (ICAR-
CIAH), Vejalpur, Gujarat on 20 and 21, March,
2019, respectively.

Delivered lectures on “Insect pest
management and Post harvest technology of
beans” in one month training on Advances in
Production Technology of Semi-Arid horticultural
crops and their Post Harvest Management at
CHES, Vejalpur, Gujarat on 2-02-2019 and 4-02-
2019.

Delivered lecture on “Maturity standards
and post harvest management of beans crops”in
one month training on Advances in Production
Technology of Semi-Arid horticultural crops and
Their Post Harvest Management CHES Vejalpur,
Gujarat on 6-02-2019.

Deliveredlectureson “Advancesin production
technology of cluster bean” “Nutritional
importance of vegetable crops in human health”
“Value added products of beans” in one month
training on Advances in Production Technology
of Semi-Arid horticultural crops and Their Post
Harvest Management, CHES Vejalpur, Gujarat on
22 Feb., 14-18 March, 2019.

Dr. Sanjay Singh

Lecture delivered on cultivation of mango
and sweet orange and dry land horticulture to
farmers of ATMA of different villages of district
Dahod from 21 to 31 August, 2018.

Lectures were given in training programme
on Mango grower under ASCI of India by KVK,
Panchmahal.
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Title of project

"Ke/kdrk o0 1g&’kekdrk

31, faog wae v
S TH. &. S}are

3 I FAR
. =g I

Sl B9 HAR dxare
Sl 31 HAR Al
Sf. HHIRT HAR
St arfyar JAr
9 9. Ri

s U °g IS

Name of Pl & Co-PI

Introduction, collection, characterization, conservation and evaluation of germplasm of arid and semi-

arid fruit and vegetable crops:
Ber (Ziziphus spp.)

Pomegranate (Punica granatum L.)
Date palm (Phoenix dactylifera L.)

Aonla (Emblica officinalis Gaertn)
Bael (Aegle marmelos Correa.)

Wood apple (Feronia limonia) and custard apple (Annona squomosa)

Jamun and manila tamarind.

Indigenous and exotic underutilized fruit crops (Lasora, ker, karonda and
phalsa).

Introduction, collection, characterization, conservation and evaluation of
guava and acid lime under rainfed semi-arid conditions of western India.

Maintenance and use of arid vegetable genetic resources for crop
improvement.

Cucurbitaceous crops: Muskmelon, watermelon, sponge gourd and
longmelon.

Introduction, collection, characterization, conservation and evaluation of
vegetable crops (dolichosbean, clusterbean and cowpea) under rainfed semi-
arid conditions of western India

Introduction, collection, characterization, conservation and evaluation of
germplasm of drumstick, spine gourd, ivy gourd, tomato, pumpkin and bottle

gourd.
24&

Dr. D. K. Sarolia
Dr. Kamlesh Kumar
Dr. S.M. Haldhar

Mr. Ramesh Kumar
Dr. D. S. Mishra

Dr. Ramkesh Meena
Dr. S. M. Haldhar

Dr.R.S. Singh

Dr. R. Bhargava

Dr. B. D. Sharma

Dr. Ramkesh Meena

Dr. A. K. Singh
Dr. D. S. Mishra
Dr. Mukesh K. Berwal

Dr. A. K. Singh
Dr. Ramkesh Meena
Mr. Roop Chand Balai

Dr. Vikas Yadav
Dr. A. K. Singh

Dr. Sanjay Singh
Dr. A. K. Singh

Dr. R. Bhargava
Dr.V.V. Appa Rao
Dr. D. S. Mishra

Dr. Kamlesh Kumar
Dr. Dhurendra Singh
Dr. S. M. Haldhar

Dr. D. S. Mishra
Dr. Vikas Yadav
Mr. Jagan Singh Gora

Dr. D. K. Samadia
Dr. S. M. Haldhar
Dr. Ajay Kr.Verma

Dr. B. R. Choudhary
Dr. S. K. Maheshwari
Dr. S. M. Haldhar

Mr. Gangadhara, K.
Dr.V.V. Appa Rao
Dr. L. P.Yadav

Dr. L. P.Yadav
Dr.V.V. Appa Rao
Mr. Gangadhara, K.
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Title of project

o
(X _%"
s

Name of Pl & Co-PI

@& &%
Y W o]

Improvement of arid and semi arid fruit and vegetable crops including biotechnological interventions:

Breeding for abiotic stress tolerance in solanaceous crops.
Biochemical and biotechnological interventions:

Standardization and commercialization of micro-propagation techniques of
horticultural crops under arid agro eco-system: Date palm

Biochemical mechanism of abiotic stress tolerance in arid horticultural crops.

Dr. P. P. Singh
Dr. Ajay Kr.Verma

Dr. Dhurendra Singh
Dr. Kamlesh Kumar
Dr. Ajay Kr.Verma
Dr. Mukesh Kumar
Dr. R. Bhargava

Dr. S. M. Haldhar

Dr. Chet Ram

Standardization of arid and semi-arid fruits and vegetables production technology:

Evaluation of fruit based diversified cropping models for arid region.

Standardization of integrated nutrient management in arid horticultural crops.
Intensification of research on tissue cultured date palm in hot arid region.
Standardization of production technology of bael under rainfed semi-arid

conditions of western India.

Studies on compatibility and adaptability of citrus rootstock under hot arid
environment of Rajasthan.

Studies on flowering regulation, cracking management and root stock

adaptability in pomegranate under hot arid environment of Rajasthan.

Intensification of production technology in guava, jamun and mulberry under
hot arid conditions.

Nutrient management in chironji, custard apple, jamun and tamarind.

Production system management in ber under hot arid ecosystem.

Nutrients management in vegetables (mateera, kachri, snap melon and cluster
bean) of hot arid region of Rajasthan.

Value addition in semi-arid fruit crops.

Exploitation of arid fruits and vegetables for value addition and
commercialization.
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Dr. M. K. Jatav

Dr. Ajay Kr.Verma

Dr. Anita Meena

Mr. Roop Chand Balai

Dr. B. D. Sharma
Dr. S. K. Maheshwari
Dr. Anita Meena

Dr. B. D. Sharma
Dr.R.S. Singh
Dr. Ramkesh Meena

Dr. A. K. Singh

Dr. Sanjay Singh
Dr.V.V. Appa Rao

Mr. Jagan Singh Gora
Dr. B. D. Sharma

Mr. Ramesh Kumar

Mr. Ramesh Kumar
Dr. M. K. Jatav

Mr. Jagan Singh Gora
Dr. Ramkesh Meena

Dr. D. K. Sarolia

Dr. Dhurendra Singh
Dr. Vijay R. Reddy
Dr. Anita Meena

Dr.V.V. Appa Rao
Dr. Sanjay Singh
Dr. A. K. Singh
Prof. (Dr.) P. L. Saroj
Dr. D. K. Sarolia

Dr. B. D. Sharma
Dr. S. M. Haldhar

Dr. M. K. Jatav

Dr. B. D. Sharma

Dr. D. K. Samadia

Dr. Anita Meena

Mr. Roop Chand Balai

Dr. Vikas Yadav
Dr. Sanjay Singh
Dr.V.V. Appa Rao
Dr.D. S. Mishra

Dr. Vijay R. Reddy
Dr.R.S.Singh
Dr.S.R. Meena

Dr. Ramkesh Meena
Dr. Mukesh Kumar
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EF 1
EF 2
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EF5
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Title of project
Protected cultivation of vegetables under hot arid conditions.

Technological interventions for arid horticulture development and its impact
assessment.

Name of Pl & Co-PI

Dr. Ajay Kr.Verma
Dr. Dhurendra Singh
Dr. D. K. Samadia

Dr. B. R. Choudhary

Dr.S.R. Meena
Dr.R.S.Singh

Dr. D. K. Samadia

Dr. D. K. Sarolia

Mr. Roop Chand Balai

Plant health management studies in arid and semi-arid fruit and vegetable crops:

Management of different diseases of arid horticultural crops through
botanicals and inorganic salts under hot arid conditions of Rajasthan.

Concluded projects
Genetic improvement of ridge gourd (Luffa acutangula) under arid
environment.

Development of phyto-chemical markers in arid horticultural crops for varietal
identification and assessment of phylogenetic relationship.

Standardization of production technology of mango and sweet orange.
A study on rural wisdom and resources of arid horticultural importance.

Biology and management strategies for major insect pests of fruit crops in
hot-arid region with special reference to ber, bael, date palm and lasora.

Externally funded projects
DUS centre (watermelon and muskmelon).

DUS centre for ber (Ziziphus sp.).

DUS centre for date palm horticultural crop.

Validation of DUS descriptor for bael.

Characterization of aonla varieties for developing DUS testing guidelines.

Development of morphological descriptor and DUS testing guidelines for

jamun.

Validation of DUS descriptors for chironji and tamarind

Production and demonstration of tissue culture raised plants under three

locations and collection and maintenance of elite germplasm of date palm.
New research project proposals

Development of functional foods and nutraceutical value added products from

arid horticultural crops.

Development, exploitation and validation of genomic resources for enhanced
utilization of arid horticultural crops.

Screening of cucurbitaceous crops under different salt concentration in hot arid

region.
25&

Dr. S. K. Maheshwari
Dr. B. R. Choudhary
Dr. Mukesh K. Berwal
Dr. S. M. Haldhar

Dr. B. R. Choudhary
Dr. S. K. Maheshwari
Dr. S. M. Haldhar

Dr. R. Bhargava

Dr. Dhurendra Singh
Dr. Chet Ram

Dr. Sanjay Singh
Dr. A. K. Singh
Dr.V.V. Appa Rao
Dr.S.R. Meena

Dr. S. K. Maheshwari
Dr. Vijay R. Reddy
Dr. S. M. Haldhar
Dr.R.S.Singh

Dr. Hare Krishna

Dr. B. R. Choudhary

Dr. D. K. Sarolia
Dr. R. Bhargava

Dr.R.S. Singh
Dr. R. Bhargava

Dr. A. K. Singh
Dr. Sanjay Singh
Dr. A. K. Singh

Dr. Sanjay Singh

Dr. Sanjay Singh
Dr. AK. Singh

Dr. Dhurendra Singh

Dr. Vijay R. Reddy
Dr. M. K. Berwal
Mr. Ramesh Kumar

Dr. Chet Ram

Dr. M. K. Berwal

Dr. Ajay K. Verma
Dr. Kamlesh Kumar

Dr. Anita Meena

Dr. P. P. Singh
Mr. Roop Chand Balai
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Research Advisory Committee
Chairman

Dr.T. A. More
Former-Vice Chancellor
MPKYV, Rahuri-413 722, MS

Members
Dr. P.S. Naik

Former Director
ICAR-IIVR, Varanasi (U.P)

Dr. Ashwani Kumar
Ex-Director, ICAR-IIWM
Chandrasekharpur, Bhubneswar-751 023

Dr. M. Anandaraj
Ex-Director, ICAR-IISR, Calicut-673 012

Dr.D. S. Khurdia
Former Head, Division of Post Harvest Technology
ICAR-IARI, Pusa, New Delhi-110 012

Director
ICAR-CIAH, Bikaner

ADG (Hort.-I)
ICAR, KAB-Il, New Delhi
Member Secretary

Dr. Dhurendra Singh
Head, Division of Crop Improvement &
ICAR-CIAH, Bikaner
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A 3]3?1%“7-[ afafa (sns‘_aﬂ_qﬁ_) INSTITUTE RESEARCH COMMITTEE (IRC)
A& Chai
airman
. (S1) 4. . A= '
RENERIGR G B IR I CA N Prof. (Dr) P.L. Saroj
o ' Director
ICAR-CIAH, Bikaner
RCES
I b A A o7 Members
All Scientists of the Institute
A |Afua
< gefe BAR AR Member Secretary
ge I (qrey RTfasT) Dr. S. K. Maheshwari

Principal Scientist (Plant Pathology)

IRC meeting held during 9-10% August, 2018

31eg&l  Chairman
gl (S1) . Ta. AR, FeRd, Ahsgu—agd, dierR
Prof. (Dr.) P. L. Saroj, Director, ICAR-CIAH, Bikaner

@-1- s.No. [InlL; dk uke Name of Members vof/k Term

1. HERD HETeed, (@RTdr faem— | 1), 9hargy, 78 faeell 02.02.2018  01.02.2021
ADG (H-II), ICAR, KAB-Il, Pusa, New Delhi

2. Freerd (STM), ISR ARBR, SR (JISTeRI) 27.07.2015  26.07.2018
Director (Horticulture) Government of Rajasthan, Jaipur (Rajasthan)

3. ETAT Feed, ORI T, Y a9, ¥k 7. 10-Y, TR (Jorme) — 27.07.2015  26.07.2018

Director of Horticulture
Gujarat State, Krsihi Bhavan, Sector No.10-A, Gandhinagar (Gujarat)

4. AT 12T, THDHIRYY, DR 27.07.2015  26.07.2018
Director of Research, SKRAU, Bikaner
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@-1+ s.No.

5.

10.
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InL; dk uke Name of Members vof/k Term

foca vd orar SIS, Bromy, Gﬁa’g'\l 27.07.2015  26.07.2018
Finance & Accounts Officer, Central Arid Zone Research Institute, Jodhpur

S U @ Rig, yue I51E, Haus, IagR —TRRT (ToRTd) 02.02.2018  01.02.2021
Dr. AK. Singh, Pr. Scientist, CHES, Vejalpur, Godhra

Sl g R, eue, wod guR O, Sge, fiarR 02.02.2018  01.02.2021
Dr. D. Singh, Head, Division of Crop Improvement, CIAH, Bikaner

Sl AR, Q. ¥AI, TEH dSI®, Bl SIEYR 02.02.2018  01.02.2021
Dr. R.A. Sharma, Pr. Scientist, CAZRI, Jodhpur

Sl TN . 9B, YU d=A1TD, AR, T8 ool 02.02.2018  01.02.2021
Dr. T.K. Behera, Pr. Scientist, Vegetable Science, IARI, New Delhi

TS ARBRI, S, fHrR— Fe |faa oA (Rt rafd =q)

Administrative Officer & Member Secretary

< Ta. 0 Rig, od Su wRifeee @Erar fasm) wigperu, T8 fReell g1
FIRIRET 4G @1 3federal &l T
QRT Meeting Chaired by Dr. H. P. Singh, Ex-DDG (Hort. Sci.), ICAR, New Delhi
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DISTINGUISHED VISITORS

uke Name

Sf. 3. FgmEn
Dr.T. Mohapatra

S T %, Rig
Dr. A. K. Singh

<f. T, 0. Rig
Dr. H.P.Singh

2 I8 Bl
Sh. Rahul Kaswan

. 9. IR, BT
Dr. B.R. Chhipa

Sl MITer et
Dr. Gopal Lal

Sf. geiRTSl R4E Dr. Balraj Singh

. 3. 0. areg
Dr. O. P. Yadav

# ST9j M WA
Sh. Arjun Ram Meghwal

. 9. 1. Bl
Dr. B. D. Kalla

Sf. HIft R47 Dr. Kirti Singh

S & T AR
Dr.T. A. More

<f. 4 o v A
Dr. B. N. S. Murthy

SSRGS
Dr.S. N. Pandey

Dr.W. S. Dhillon

<f. 589 48 Dr. Brahm Singh

Dr.R. R. Hanchinal

S, Sil. 1. ST Dr. G. B. Raturi
Sf. U &. TEAIT Dr. A. K. Gahlot
Sf. fa®] 2MT Dr. Vishnu Sharma

inuke Designation

|AfE, S AR ABIee®, AIHergy, I ool
Secretary DARE & DG ICAR, New Delhi

I ABIMQed (A1.fa=) ey, 75 ool
DDG Hort. Sci., ICAR, New Delhi

9d 3 HeIewre (1.fa9m) vd ordd, 6 3 AR <L

Ex-DDG (Hort. Sci.) & Chairman Institute QRT

A e, g9
Hon'ble M.P, Churu

eTuld, THHIRYY Vice Chancellor, SKRAU, Bikaner

ee®, AMRAFI—REHATDH=, IR
Director, ICAR-NRC on Seed Spices, Ajmer

Getufd, Hfafd, SEYR Vice Chancellor, AU, Jodhpur

fFeeren, HTeRgT—aTerd, SiegR
Director, ICAR-CAZRI, Jodhpur

BT STl AT, T IR Td e Bl ISaHE,

Central Water Resource, River Development and Parliamentary

Affairs Minister of State, Govt. of India.

PBfeve H3), oA ARBR
Cabinet Minister, Govt. of Rajasthan

Ud 37ee], YUHRTREI-Ex-Chairman, ASRB, New Delhi

Ud, GHerufd, AhdEd, MG Td 3Mede, A ARTH!
Ex-Vice Chancellor, MPKV, Rahuri and Chairman RAC

B MY, IRA ARPR, 75 faeel]
Agriculture Commissioner, Govt. of India, New Delhi

qd BT HETHaR®, (ANTarl ) wrpsrgy, 78 faeedl
Ex-ADG (Hort. Sci.-ll), ICAR, New Delhi

e, #elae @FEF fa= ) ey, T3 el
ADG (Hort. Sci.-ll), ICAR, New Delhi

qd fIeerd, SIRMRSISM Ex-Director, DRDO

Uq aede, YdduosumhaiRy, 75 faoetl
Ex-Chairman, PPV&FRA, New Delhi

qd e, WasTgu—aYard Ex-Director, ICAR-CIAH
qd, gerafd, G Ex-VC, RAJUVAS, Bikaner

o

goTgfe, RTofard, §ib=ik VC, RAJUVAS, Bikaner
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fnukd Date of visit

1-2.10.2018
27.10.2018

27.10.2018
03.12.2018
18.04.2018

13.07.2018

01.10.2018

27.01.2019

27.10.2018

27.10.2018

21.06.2018

27.01.2019

27.10.2018

27.10.2018

29.10.2019

27.10.2019

27.10.2018

27.10.2018

27.10.2018

28.10.2018
27-01-2019

01-10-2018
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uke Name inuke Designation fnukd Date of visit
Sl & IHBR™ el HeTaed (d1.fasm) Arpsry, 78 el 27.10.2018
Dr.T. Janakiram ADG (Hort. Sci), ICAR, New Delhi

S, T, Ul 48 Dr. N.P.Singh f<ere, TRBEUUNTH, IR Director, NIASM, Baramati 27.10.2018
Sf. faermet =1y e, I Wi SIgHEE B, o, fIER 27.10.2018
Dr. Vishal Nath Director, ICAR-NRC on Litchi, Muzaffarpur, Bihar

57 g, 01 QRifga 94 AHE], THBINRYY EX-0SD, SKRAU, Bikaner 27-01-2019
Sh. S. P. Purohit

i 41, 13 Sh. C. Raul eIy wfer, IR U9 Ao, ATHaTgd Special Sec., DARE 06-10-2018
3f AT U9TE Sh. Sanjay Prasad  31fa.g.frd, JoiR1d ARPR Addl. Chief Sec., Govt. of Gujarat 22.07.2018
A Sad Rig R g w4, Snfeardl e, YRd IRGR 21.10.2018
Sh. Jasvant Singh Bhabhor Union State Minister of Tribal Affairs, Govt. of India

SI. @RI 1% Dr. Lakhan Singh, ~ T1<=1, 3R, YOI Director, ATARI, Pune 03.12.2018
< grfiver R FHorufd, TAeiey faeafdererd, fierR 31.01.2019
Dr. Bhagirath Singh Vice-Chancellor, MGS University, Bikaner

ST U s e, AR S (NASTH) ATy, 3 el 15.08.2018
Dr. A. K. Vashishtha ADG (PIM), ICAR, New Delhi

%
= N B il A A S SO
QRAGTAT 9a BT R Hd gY Rerd oY e & wiffiel & Harg &d g
Secretary DARE & DG ICAR laid foundation of library Secretary DARE & DG ICAR visited CIAH, Bikaner and

interacted with staff of ICAR Institute located at Bikaner

- H - - - .'.'-":-_.'. y :th- - . I".f ” i ]
Hafefd @SR &1 U I §Y AT Y&l BT FRIeTor HRl gU
Secretary DARE & DG ICAR planted date palm tissue Secretary DARE & DG ICAR visited experiment field of
culture plant CIAH, Bikaner
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__ﬂ
=
SILVER JUBILEE YEAR®G

BRARSS Sos o i s Doanii, s TS ! : l
|ferd, SR AR ABIRD, ATH3IY, TS RS SO Bl H 8N ISR ATl WA & BRIGH H MR o §¢
TARIE § 91T o 3T Hon'ble Union Minister Sh. Arjun Ram Meghwal visited CIAH

Secretary DARE & DG ICAR in the Silver Jubilee celebration

A1 B B!, A Yo gRT TR DI [SeTda] BT AR 1 A P!, AAS g GRT ASi-1b| A ey
Hon'ble MP, Churu Sh. Rahul Kaswan released Hon'ble MP, Churu Sh. Rahul Kaswan interacted
the date plam packaging box. with scientists

Y HETHCe®, IETar e, qrepary, 78 faeell g1 are 2 9. S @, ARy, T3 faeell §RT AR BT 9qoT
I BT Iegred Sh. C. Raul, Special Sec., DARE visited the Institute

DDG (Hort. Sci.) inagurated the Childern park at CIAH, Bikaner

Sf. 1. U v, 92, IrEE e, MRA ARGR BT AR H gH0T
B. N. S. Murthy, Hort. Commissioner, Govt. of India visited the Institute

( 255
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GAIE)
PERSONNEL

fa- 31.03.2019 @1 wifdmt o Rafa Staff Position as on 31.03.2019
HYErE (Ha9sd Afgd) CIAH (including CHES)

S.No. Designation

1. Director (RMP)
2 Scientific
3. Technical
4 Administrative

Skilled Support Staff
Total

$fY fas= == Krishi Vigyan Kendra

Category

—_

Programme Coordinator

2. Administrative

3. Technical

4, Supporting
TOTAL

Sanctioned posts

01
44
42
23
33

143

Sanctioned strength

01
02
11
02
16

Posts filled
01
30
34
15
19
99

In position
01
02
10
01
14

HYAR, SBR -gATerd CIAH, Bikaner — Headquarter

S. No. Name

I. Research Management Position
1. Prof. (Dr.) P. L. Saroj
Il. Scientific

1. Dr. B. D. Sharma

Dr. Dhurendra Singh
Dr. Rakesh Bhargava,
Dr.R.S. Singh

Dr. D. K. Samadia

Dr. S. K. Maheshwari
Dr.S.R. Meena

Dr. P. P.Singh

Dr. M. K. Jatav

10. Dr. B. R. Choudhary

® N o v oA W N

11. Dr. Deepak Kumar Sarolia

12. Sh. Roop Chand Balai
13. Dr. Ramkesh Meena

( 26&

Designation

Director

Head, Division of Crop Production
Head, Division of Crop Improvement
Principal Scientist

Principal Scientist

Principal Scientist

Principal Scientist

Principal Scientist

Principal Scientist

Principal Scientist

Senior Scientist

Senior Scientist

Scientist

Scientist

Posts vacant
Nil
14
08
08
14
44

Posts vacant
00
00
01
01
02



S. No.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

Name

Dr. Ramesh Kumar

Dr. Mukesh Kumar Berwal
Dr. S.M. Haldhar

Dr. Chet Ram

Dr. Anita Meena

Sh. Jagan Singh Gora

Dr. Vijay Rakesh Reddy
Dr. Kamlesh Kumar

Sh. Ajay Kumar Verma
Ms. Ramyashree Devi G.S.

I1l. ADMINISTRATIVE

1.
2.

Shri H.L. Meena
Shri Kuldeep Pandy

IV. TECHNICAL

N | | s | W

Dr. U.V. Singh
Shri P. P. Pareek
Shri Sanjay Patil
Shri C. L. Meena
Shri M. K. Jain
Shri B. R. Khatri
Shri P.R. Singh
Shri B. M. Patelia

9. DD, MURT -8 b=

S. No.

I. Scientific

1.

2.

6.

7.

Name

Dr. Sanjay Singh

Dr. A. K. Singh

Dr.V.V. Appa Rao

Dr. Daya Shankar Mishra
Dr. Vikas Yadav

Dr. Lalu Prasad Yadav

Dr. Gangadhara, K. Scientist

Il. ADMINISTRATIVE

11l. TECHNICAL

1.

Sh. Nihal Singh

IA N\
ICAR-CIAH, ANNUAL REPORT 2018-19 L% ——‘-——é——-'-‘
R,

Designation
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist

Scientist

Administrative Officer

Assistant Administrative Officer

Asstt. Chief Technical Officer - Field

Asstt. Chief Technical Officer - O.L.

Sr. Technical Officer - Artist & Photography
Sr. Technical Officer - Field

Technical Officer - Computer

Technical Officer - Computer

Technical Officer - Field

Technical Officer - Field

B. CHES, Godhra — Regional Station

Designation

Head

Principal Scientist
Principal Scientist
Senior Scientist
Scientist

Scientist

Scientist

Chief Technical Officer - Field



U
ICAR

S. No.

2.

10

11.

12.

13.

14.

HfY fasm &=, a5TagR KK, Vejalpur

S. No.

WIPHIIU-BYEd, e gfRkided 2018-19

Name

Sh. G.U. Trivedi
Sh. M. N. Makwana
Sh. A.V. Dhobi
Sh. G. R. Baira
Sh. R. B. Baria
Sh. K. K. Vankar
Sh.R. D. Rathva
Sh. D. C. Joshi
Sh. K. V. Parmar
Sh. C.S. Chamar
Sh. D. P. Patel
Sh. A.J. Solanki

Sh. B. F. Patelia

Name

I. SR.SCI. & HEAD

1

Dr. (Mrs). Kanak Lata

Il. TECHNICAL

1 Sh. J. K. Jadav

2 Sh. Balbir Singh

3 Dr. Ajay Kr. Rai

4 Dr. Raj Kumar

5 Dr. Shakti Khajuria

Y HIfApl BT MTHA New entrants

Designation

Astt. Chief Technical Officer - Library

Sr. Technical Officer - O.L.

Sr. Technical Officer - Civil

Sr. Technical Officer - Field

Technical Officer - Field
Technical Officer - Field
Technical Officer - Lab

Technical Officer - Field
Technical Officer - Lab

Technical Officer - Field
Technical Officer - Field
Technical Officer - Field

Technical Officer - Field

Designation

Sr. Sci. & Head

Astt. Chief Tech. Officer
Astt. Chief Tech. Officer
Astt. Chief Tech. Officer
Astt. Chief Tech. Officer

Astt. Chief Tech. Officer

1. Ms. Ramyashree Devi G.S., Scientist (Plant Pathology) joined on 09.10.2018.

g I=ifaar Promotion
JdsifAe Scientists

S..
No.

Name & designation of the scientist(s)

Sh. Roopchand Balai, Scientist (Soil Science)

Sh. Varre Venkata Appa Rao, Sr. Scientist (Soil

Chem./Fertility/Micro.)

Promotion on the post of senior scientist/

scientist with pay band + RGP

Next Higher Grade (Rs.37400-67000 + RGP

9000) (Designation - Scientist)

Next higher grade of Principal Scientist in the
pay scale of Rs.37400-67000+RGP of Rs.10000/-

265

Date of
placement
promotion

13.09.2015

05.07.2015
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as L]
db-iat wHEr  Technical Staff

Sl. Name and present grade/ Promoted to grade/scale Date of merit Present place of

No. designation promotion posting

1. Sh. K. M. Parmar Technical Officer (Mechanic) 02.11.2015 CHES, Vejalpur,
Sr. Technical Assistant PB-2 Rs.9300-34800 with Grade pay Godhra
(Mechanic) of Rs.4600 (pre-revised)

2. Sh.T.S. Dhakiya Sr. Technical Assistant (Driver) 29.06.2016 CHES, Vejalpur,
Technical Assistant (Driver) Pay Level-6 Godhra
(Retired)

3. Sh. I. P. Thakor Sr. Technical Assistant (Electrician) 08.08.2017 CHES, Vejalpur,
Technical Assistant (Electrician)  Pay Level-6 Godhra

4, Sh. D. P. Patel Technical Officer (Field) 01.01.2015 CHES, Vejalpur,
Sr. Technical Assistant (Field) PB-2 Rs.9300-34800 with Grade pay Godhra

of Rs.4600 (pre-revised)

5. Sh. B. M. Patelia Technical Officer (Field) 03.02.2015 ICAR-CIAH,

Sr. Technical Assistant (Field) PB-2 Rs.9300-34800 with Grade pay Bikaner
of Rs.4600 (pre-revised)

6. Sh. A. J. Solanki Technical Officer (Field) 01.07.2015 CHES, Vejalpur,
Sr. Technical Assistant (Field) PB-2 Rs.9300-34800 with Grade pay Godhra

of Rs.4600 (pre-revised)

7. Sh. B. F. Patelia Technical Officer (Field) 16.12.2017 CHES, Vejalpur,
Sr. Technical Assistant (Field) Pay Level-7 Godhra

8. Sh. B. R. Baria Sr. Technical Assistant (Lab.) 05.02.2012 ICAR-CIAH,
Technical Assistant (Lab.) PB-2 Rs.9300-34800 with Grade Pay Bikaner

of Rs.4200 (pre-revised)

9. Sh. B.V. Rathva Sr. Technical Assistant (Lab.) 10.11.2014 CHES, Vejalpur,
Technical Assistant (Lab.) PB-2 Rs.9300-34800 with Grade Pay Godhra

of Rs.4200 (pre-revised)

10. Sh. R. V. Rathva Sr. Technical Assistant (Lab.) 17.07.2017 CHES, Vejalpur,
Technical Assistant (Lab.) Pay Level-6 Godhra

RRFTARYT TR BRIMR T-T |argfd Superannuation

Joining on transfer

1. Sh. H.L. Meena, Administrative Officer joined
on 04.02.2019 on transfer from ICAR-VPKAS,
Almora.

Yl /AR IR BRI

Relieving on promotion/transfer

1. Dr. Hare Krishna, Principal Scientist relieved
from Institute on 13.07.2018 on transfer to
ICAR-IIVR, Varanasi.

2. Sh. D.U. Chauhan, LD.C. relieved from
Institute headquarters, Bikaner on 15.11.2018
on transfer to Institute regional station CHES,
Vejalpur, Godhra.

3. Sh. Ramdeen, Administrative Officer relieved
from Institute on 08.02.2019 on transfer to
ICAR-DMAPR, Anand.

1.

Sh. B.M. Baria, Skilled Supporting Staff
retired on superannuation from the Council’s
services in the afternoon of 30.04.2018.

Sh. B.K. Jadav, Skilled Supporting Staff
retired on superannuation from the Council’s
services in the afternoon of 30.04.2018.

Sh. T.S. Dhakiya, Technical Assistant (Driver)
retired on superannuation from the Council’s
services in the afternoon of 31.05.2018.

Sh. K.D.Vankar, SSS retired on superannuation
from the Council’s services in the afternoon of
31.08.2018.

S8 Obituary

1.
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Sh. B.M. Prajapati, Technician (Mechanic)
expired on 27.10.2018



quic
BUDGET

Government Grant
Grant-in Aid- Salaries
Pay & Allowances
Wages

O.TA.

Total

Grant in Aid- General
(Excluding Pension)

Travelling Allowances
Foreign TA

HRD

Cont. : Res Exp.

A. Research

B. Operational Exp.
Cont. : Adm. Exp.

A. Infrastructure

B. Communication

C. Repairs & Maintenance
i) Equip, Vehicle & Others
ii) Office Building

iii) Residential Building
iv) Minor Woks

D. Other

Cont. : Misc. Exp.
Publicity

Guest House

Other Misc.

Total Recurring

Grant in Aid-Capital

Equipment

2018-19
CIAH
RE Exp.
70500000 64822100
0 0
0 0
70500000 64822100
0 0
456203 456203
0 0
195500 211363
0 0
1028945 1028945
4618700 4618787
0 0
7322248 7322248
100313 100313
0 0
215959 215959
226403 226403
217281 217281
1453064 1453064
1093721 1093721
0 0
585771 585771
429790 413790
354089 354072
18297987 18297920
0 0
294000 289691

265

CHES
RE Exp.
45000000 44958896
20000000 17932125
0 0
65000000 62891021
0 (0]
592500 592469
0 0
34500 34500
0 0
472600 472513
951300 951213
0 0
894800 894743
154200 154189
0 0
107700 107654
99500 99407
0 0
97350 97350
498700 498668
0 0
0 0
52210 52210
406308 406308
4361668 4361224
0 0
50000 0

(up to 31.03.2019)
Consolidate
RE Exp.
115500000 109780996
20000000 17932125
0 0
135500000 127713121
1048703 1048672
0 0
230000 245863
0 0
1501545 1501458
5570000 5570000
0
8217048 8216991
254513 254502
0
323659 323613
325903 325810
217281 217281
1550414 1550414
1592421 1592389
0
585771 585771
482000 466000
760397 760380
22659655 22659144
344000 289691



Works 10268000
Information Technology 0
Library 158000
Land 0
Vehicles 1306000
Livestock 0
Furniture 217000
Total Non Recurring 12243000
Grand Total 101040987
Pension 1508300
TSP 0
NEH 0
Grand Total Govt. Grant 102549287
7th CPC Arrear 11953000
Including Arrear 114502287

ICAR-CIAH, ANNUAL REPORT 2018-19

2018-19
9868000
0
157423
0
1305757
0
216941
11837812
94957832
1508201
0
0
96466033
10705018

107171051

0
0
50000

69411668
10789700

0

0
80201368

0

80201368

Note:- Includes Rs. 15,00,000.00 under PDTC ( Date Palm Project)

o uTferdt Revenue receipt

S.No

1

10

11

Head

Sale of Farm Produce

Sale of Condemned Item

Electric Charges

Water Charges

Sale of Tender Form

Interest on P Loan

License Fee

Other- Misc Receipt

Guest House

Interest earned on short term deposits
Recoveries of Loans and Advances

Total Other Receipts

CIAH
1216511
351500
128536
7344
105000
41172
79320
178329
94400
4246561
0

6448673

265

CHES

1558590

0

935

6990

19840

180

17750

0

0

1604285

0
67252245
9483187
0
0
76735432
0

76735432

KVK-RFS

(up to 31.03.2019)

10268000
0
157000
0
1306000
0
217000
12293000
170452655
12298000
0
0
182750655
11953000

194703655

Seed Project

714875

0

130280

0

845155

9868000
0
157423
0
1305757
0
216941
11837812
162210077
10991388
0
0
173201465
10705018

183906483

Amount

3489976

351500

129471

7344

105000

48162

99160

178509

112150

4376841

8898113
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METEOROLOGICAL DATA

0" 2018&19 d ekleh vkdM: Ychdkuj% Meteorological data for the 2018-19 (Bikaner)

Month

April

May

June

July
August
September
October
November
December
January
February

March

Temperature
(°C)
Max. Min.
40.3 21.8
437 27.0
413 28.7
37.8 28.1
36.2 26.6
36.5 24.0
36.6 18.6
30.6 1.4
247 5.0
22.1 59
235 7.8
30.5 13.1

RH1

413

36.0

62.3

84.1

82.5

69.6

55.0

69.6

753

85.3

82.9

69.8

R.H.
(%)

RH2
18.3
18.2
354
51.3
504
41.2
21.7
274
31.7
36.8
383

34.1

Total
rainfall
(mm)

4.2
5.6
54.3
189.8
54.8
0.0
0.0
0.8
0.0
2.7
0.0

1.8

Rainy days

5.0

7.0

3.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

Wind
speed
(kmph)

5.8

7.1

8.9
8.9
7.6
4.1
2.86
2.8
35
4.9

52

ekleh vkdM: idckid] xk/kjk] xEjkr Meteorological data (CHES, Godhra, Gujarat)

Month -
April

May

June

July
August
September
October
November
December
January
February

March

Maximum

36.81

37.52

31.25

28.56

24.85

26.12

25.12

27.85

28.40

29.52

31.25

36.21

Minimum

23.51
26.41
29.73
25.64
2345
22.15
21.63
14.38
11.54
9.58
11.76

18.53

( 265

RH

735

7406

74.5

85.5

93.40

86.5

76.5

69.4

68.50

68.10

67.5

714

Rainfall (mm)

86.81

280

333.38

68.4

Evaporation BSSH
(mm/day)
10.0 9.1
12.2 8.7
9.8 5.8
6.1 6.9
53 7.8
6.7 74
6.1 9.1
3.7 8.7
3.0 8.6
2.8 6.6
3.8 74
5.6 6.9
Rainy Days
06
19
12
05








